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DECLARATI ON FOR THE RECORD OF DECI SI ON
Site Nane and Location

Commrencenent Bay Nearshore/ Tideflats Superfund Site
Qperable Unit 02 - Asarco Taconm Snelter Facility and Sl ag Peninsul a
Ruston and Tacora, Washi ngton

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial action for the forner Asarco Taconma
Snelter Facility and adjacent slag peninsula, in Ruston and Taconma, Washi ngton, which was chosen
in accordance with the Conprehensive Environnental Response, Conpensation, and Liability Act
(CERCLA), as anended by the Superfund Anendnents and Reauthorization Act (SARA), and to the
extent practicable, the National Ol and Hazardous Substances Polluti on Contingency Pl an (NCP).
This decision is based on the adm nistrative record for this site. The State of Washi ngton
concurs with the sel ected renedy.

This Record of Decision (ROD) describes the final cleanup renedy for soil, slag and surface
wat er and di sposal of hazardous soils, denolition debris, and residential soils. This RODis
intended to be an interimaction for ground water.

Assessment of the Site

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by

i npl enenting the response action selected in this ROD, may present an inmmnent or substantial
endangernent to public health, welfare, or the environnent.

Description of the Sel ected Renmedy

EPA has divi ded the Conmencenent Bay/ Nearshore Tideflats Superfund site into seven operable

units (QUs) in order to facilitate the investigation, analysis, and cleanup of this very |arge
site. Four of these OUs are associated with the forner Asarco snelter:

. QU 02 Asarco Tacona Snelter and Sl ag Peninsul a

. QU 04 Asarco O f-Property (Ruston/North Taconma Study Area)
. QU 06 Asarco Sediments

. QU 07 Asarco Denolition

The remedy described in this ROD addresses QU 02 and invol ves the cl eanup of netal (e.g.,
arsenic, copper, lead) and organic contam nated soil, slag, and surface water and ground water
found at the former snelter facility and adjacent slag peninsula. This remedy will address the
principal threats posed by conditions at the Site, which are areas that continue to act as the
primary known sources (source areas) of contam nation to ground water and surface water that are
flowi ng into Comrencenent Bay. The renedy includes the follow ng el enents:

. Excavate source area soils and slag (approxi mately 160, 000 cubi c yards).

. Di spose of source area soils and denolition debris designated as hazardous
wast e (approxi mately 240,000 cubic yards total) in an on-site containnent facility
(OCF) that neets or exceeds regul atory standards for hazardous waste |andfills.

. Cap the entire Site (plant site soils and slag and the slag peninsula). The |ow
pernmeability cap will be conposed of |ayers of clean soils, gravel, and clay. The
contam nated residential soils excavated fromthe Ruston/North Tacoma Study Area
will be used as a sub-base for the cap.

. Denol i sh the renai ning buil dings and structures.
. Repl ace the entire surface water drai nage system
. Arnor portions of the plant site and sl ag peninsul a shoreline.

. Continue to nmonitor the surface water and ground water.



. Sanpl e narine sedi nents.

. Devel op and i npl enent an enforceabl e program of restrictions and guidelines to
suppl ement the actual cleanup activities to ensure that the renedial action
remai ns protective and that devel opnent activities do not inpact the long-term
ef fectiveness of the cleanup.

If it is determined that source control activities do not result in ground water that neets
federal and state standards, additional cleanup activities, if practicable, will be identified
in a separate ROD.

Statutory Deterninations

The sel ected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This renedy utilizes permanent solutions and alternative
treatnent technol ogies to the nmaxi mum extent practicable for this Site. However, because
treatnent of the principal threats of the Site was found not to be practicable, this renedy does
not satisfy the statutory preference for treatnent as a principal elenent.

At this Site, EPA's determ nation that soil treatnent was not practicable was based on several
factors, including the effectiveness of an OCF at isolating contam nated soils and debris from
the environnent, the comunity's stated preference during public comment for on-site contai nment
of contami nated waste, and the nearly $30 nillion difference in cost between treatnment and

di sposal of soil and disposal of soil without treatment in an CCF.

Because the renmedy will result in hazardous substances renai ning on-site above heal t h-based
levels, a reviewwi |l be conducted no | ess often than every five years after comrencenent of
remedi al action to ensure that the remedy continues to provi de adequate protection of human
heal th and the environnent.

<I MG SRC 1095122>

Chuck d arke Dat e
Regi onal Admi ni strator

U S. EPA Region 10



DECI SI ON SUMVARY

Conmmrencenent Bay Nearshore/ Tideflats Superfund Site
Asarco Tacoma Snelter Site
Qperable Unit 02
Tacona/ Rust on, Washi ngt on

1.0 SITE DESCR PTI ON

The Asarco Tacoma Srelter Superfund site ("Asarco Site" or "the Site") is an operable unit (QJ)
of the | arger Commencenent Bay Nearshore/ Tideflats (CB NT) Superfund site. The CB N T Superfund
site was listed on the interimpriority list by the U S. Environnental Protection Agency (EPA)
in 1981, and included in the first published National Priorities List in Septenber 1983. The
Site is located on the western shore of Commencenent Bay and consists of 67 acres of property
owned by Asarco, Inc. and a 23 acre slag peninsula, hone of the Tacoma Yacht Cub. The Town of
Ruston, the City of Tacoma and the Metropolitan Park District are the three nunicipalities that
have zoning and permtting jurisdiction at this Site. This Record of Decision (ROD) addresses
contam nated soils, slag, denolition debris, surface water and ground water on the Site

The general area of the fornmer Asarco Snelter consists of steep slopes extending down to
Commrencenent Bay producing bluffs along portions of the shoreline. Many of the original snelter

bui |l di ngs and structures were constructed on slag fill, which extended the existing shoreline
when nolten slag fromsnelting operations was poured i nto Commencenent Bay. A car tunnel and
railroad tunnel are |ocated between the stack hill and the arsenic kitchen area. Some dense

vegetation exists on steep slopes (for exanple, the stack hill) and al ong the bl uffs above
Conmmrencenent Bay, see Figure 1-1.

The adj acent slag peninsula is conposed of different forns of slag (nolten or granul ated) that
were poured or placed on nmany occasi ons between 1930 and 1970. |Its prinmary surface features

are the Tacoma Yacht Cub building, a paved access road, and paved parking areas. An estimated
15 million tons of slag exist at the snelter property and slag peninsula. Surface water features
on the snelter property include surface water in the cooling pond and south and east stack hil
areas and a nunber of springs and seeps around the stack hill and arsenic kitchen areas.

Surface water drains into one of four drain systens and then into outfalls at the Site called
the city (owned by the Gty of Tacoma), north, mddle, and south outfalls. The latter three are
owned by Asarco

A conpl ex pattern of ground water flows through or beneath the snelter property, including
through the slag, into Commencenent Bay. Three prinmary groundwater aquifers (water bearing
zones) have been identified; two relatively shallow aquifers and one deep aquifer. A thick silt
barrier exists between the shall ow and deep aquifers throughout nmuch of the Site. Because of
the high degree of fractures in and porous nature of the slag, the tides bring seawater inland
several hundred feet where it mixes with ground water. The ground water within each of the
three aquifers is designated as either potential drinking water (Cass I1B) or as non-potable
water (Cass Ill). No one is currently drinking the ground water at or near the Site

Prior to 1890, a nunber of sawmlls were active in the area and deposited wood waste al ong the
shoreline. From 1890 through 1912, the property was used as a |l ead snelter and refinery.

Asar co purchased the property in 1905 and converted it in 1912 into a facility to snelt and
refine copper from copper bearing ores and concentrates shipped in fromother |ocations.

By- products of the snelting operations were further refined to produce other narketable
products, such as arsenic, sulfuric acid, liquid sulfur dioxide, and slag. Asarco ended
operation of the snelter in 1985

Metals were released into the soil, air, and Commencenent Bay as a result of the snelting and
refining operations. Sone exanples of the netals present at the Site are arsenic, cadm um
copper, lead, and zinc. Metals in slag or released into soil have mgrated to surface and
ground water at the Site. Oes that were snelted at the Site have left netals in the buildings
and structures on the Site.

There are no listed Resource Conservati on and Recovery Act (RCRA) wastes at the Site. In severa
areas, contam nated soils are RCRA characteristic waste because they fail the Toxicity
Characteristic | eaching Procedure. Slag is not a RCRA waste under the Bevill exenption (40



CFR § 261.4).

There are no known fl oodpl ai n zones or endangered species at this Site. There are several snal
areas of the Site, other than the cooling pond, that have been identified as potential wetlands.
If these areas are confirned as wetlands and if remediation occurs in these areas, the extent of
mtigation will be determ ned during renedi al design

<I MG SRC 1095122A>

2.0 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

2.1 H STORI CAL SI TE ACTIVI TI ES
During the active industrial life of the Asarco Tacona Snelter, the prinmary product was refined
copper. By-products of the copper snelting process included sulfuric acid, liquid sulfur

di oxi de, arsenic trioxide, arsenic netal, and copper reverbatory slag. The following is a brief
chronol ogi cal summary of operations at the fornmer Asarco Tacona snelter

1890 Began operation as a | ead snelter under ownership of the Taconma Snelter Conpany.

1902 Copper production was started

1905 Asar co purchased the snelter

1917 Pl ant was rebuilt, stack was constructed, electrostatic precipitators were
added.

1930 Bl ast furnace snelting operations were discontinued and replaced with
reverberatories that produced slag as one by-product.

1974 A liquid sul fur dioxide plant began operation, using a dinethylaniline process

1977 A baghouse was installed to handl e dust fromthe arsenic kitchen and netallic
arsenic plant.

1978 El ectrolytic refinery ceased operation

1985 Copper snelting operati ons were di scontinued.

1986 Arseni ¢ production was discontinued, and facility was taken conpletely out of
producti on.

As described above, nuch of the present facility is built over fill material, including slag,

whi ch was placed by Asarco as part of the snelter operations. Since January 1987, Asarco has
conpl eted two phases of denoblition activities at the Site. Facilities in the stack area

associ ated with copper snelting and the production of both arsenic trioxide and netallic arsenic
were denol i shed in 1987-1988 during Phase | Site Stabilization. The najority of the renaining
buil ding and structures, including the snelter stack, were denolished in 1992-1994 during Phase
Il Site Stabilization. Mich of the Site (where these facilities were |ocated) has been | evel ed
and, to a mnor extent, graded

2.2 ENFORCEMENT ACTI VI Tl ES

The history of regulatory activities affecting the fornmer Asarco Tacona Snelter began in the
late 1960s with the passage of air em ssion standards by the Puget Sound Air Pollution Contro
Aut hority (PSAPCA). EPA requirenments such as National Pollution D scharge Elimnati on Systens
(NPDES) permts, which regulate point source water discharges, were applied in 1975.

Al t hough PSAPCA began regul ating sul fur dioxide and arsenic enissions in 1968, variances to the
standards were granted to Asarco until 1975. EPA began enforcement proceedings in the early
1980s to regulate air em ssions. Federal and state standards anti variances continued to be

i ssues of contention until the smelter closed in 1985

In July of 1983 EPA issued proposed standards for arsenic under Section 112 (National Em ssion
Standards for Hazardous Air Pollutants) of the Clean Air Act. Inorganic arsenic had been

desi gnated as a hazardous air pollutant in 1980 and the Asarco snelter was a nmaj or source of
arsenic. The proposed standard for Asarco, requiring hoods on the converters used in the
snelting process, was nodified after public comrent to require, in addition to the hoods, better
nmanagenent practices in handling arsenic contamnated naterials. These regul ati ons were never

i npl enented due to a decision by Asarco to cease copper refining in 1985

In Septenber 1986, Asarco signed an Adm nistrative Oder on Consent (ACC) with EPA pursuant to



Section 106(a) of the Conprehensive Environnental Response, Conpensation, and Liability Act
(CERCLA), in which Asarco agreed to conduct a Renedial Investigation and Feasibility Study
(RI/FS) and performinmmediate site stabilization activities. Asarco's contractors began the
RI/FS in 1987 under EPA oversight. Site stabilization, Phase | and Il, were both conducted
based on the information collected during the initial investigation of the Site.

In Decenber 1990, EPA issued a ROD for denpblition of structures and construction of a surface
wat er diversion system Asarco agreed to performthis work in a consent decree dated May 18,
1992.

The field investigation and eval uation of remedial alternatives for a final R/FS was concl uded
by Asarco in January 1993 and was used to develop a final Site renedy.

In addition to the snelter property itself, Asarco is a responsible party for three closely
related QU of the CB N T Superfund Site, known as Ruston/North Tacoma Study Area, Asarco

Sedi nents and Denolition. These units are reviewed below in the Section 4.0, "Scope and Rol e
of Qperable Units."

The following is a brief chronological summary of enforcement activities associated with the
former Asarco Tacoma snelter.

1986 ACC for RI/FS and Phase | site stabilization signed.

1988 Phase | Site stabilization (denolition) activities conpleted.
1989 Draft RI/FS submtted.

1989 AQCC for Expedited Response Action in Ruston/North Tacona signed.
1990 Notice of Violation for RI/FS issued.

1990 InterimROD for Phase Il Site stabilization (denolition) and surface water
control s issued.

1991 Addi tional investigation of soils and groundwater contamni nati on commences.

1992 Noti ce of Violation resolved.

1992 Consent Decree for denolition entered in federal court.

1992 Fifth Anendnment to the 1986 ACC revising the schedule for the draft and final
RI/FS submttals signed. 1

1993 Two stipulated Penalties for late draft FS submittals paid by Asarco.

1993 ROD for Ruston/North Tacoma Study Area issued.

1993 Unilateral Administrative Order for Ruston/North Tacoma Study Area issued.

1993 Final RI/FS reports for snelter cleanup submtted and approved.

1994 ACC for Ground Water, Surface Water, Soil and Marine Sedinents nonitoring and
sanpl i ng si gned.

1 Arendnents 1-4 for the ACC al so included revised schedul es for the perfornance of
R/ FS wor k.

3.0 H GHLI GHTS CF COVWUNI TY PARTI CI PATI ON

Throughout the studies leading up to this ROD, EPA has taken steps to informand involve the
public about activities at the Asarco Snelter site. EPA conducted the activities summarized in
this section because the agency believes that comunity involvenment in its decision naking
process is a key el enent in devel oping a successful cleanup plan.

In addition to cleaning up contam nation at the Asarco Site, the community is very interested in
the future use of the property. Although it is EPA's primary mssion to design a cleanup plan
that protects public health and the environnent, EPA believes this can be done with future

devel opnent of the Site in mnd. Therefore, EPA has considered all coments related to the
future of the Asarco Site when sel ecting cleanup actions.

In order to provide a variety of opportunities for public participation in the cleanup decision
maki ng process, EPA devel oped a comuni cations strategy in 1993 for its activities related to
the Asarco Site. This strategy suppl emented the existing Coommunity Rel ations Plan, which
included all of the Commencenent Bay Nearshore/ Tideflats and South Taconma Channel Operable
Units.

This section sunmari zes the outreach activities that EPA has conducted to date. In addition to



the activities discussed bel ow, EPA has conplied with the specific requirenments for public
participati on under CERCLA by publishing a Proposed Plan for public coment on August 12, 1994.
The Proposed Plan was nailed to interested individuals and nade avail able at |ocal infornation
repositories (listed in Table B-1 in Appendix B). The original public coment period ran from
August 12 through Cctober 11, 1994, and was extended until Novenber 10 at the request of
interested citizens. During the comment period EPA held two public neetings. |In addition, a
summary fact sheet was nailed to EPA's nailing list for the Asarco Site. EPA also published
newspaper advertisenents in the Morning News Tribune to announce the availability of the
Proposed Pl an, the comment period and the public meetings. Coments received during the public
comrent period are summarized along with EPA's responses in the attached Responsi veness Summary.

In addition to the public comment period, the foll ow ng outreach activities were conducted by
EPA:

Smal | Group Meetings. EPA staff nenbers have attended neetings with groups upon request to
share infornmation about the agency's cl eanup proposal, and to | earn about different groups
concerns and needs for informati on about the Site. These groups include: Black Collective
Associ ation; |zaak Walton League; Association of Builders and Contractors; Tacona Environnenta
Commi ssion; National Association of Winen in Construction; Association of General Contractors
Anerican Institute of Architects Southwest Washi ngton; Environmental Task Force of Taconm-Pierce
County Chanber of Commerce; Kiwanis dub and Rotary d ub.

EPA staff will continue to neet with snall groups as requested

Community Interviews. |In Novenber 1993 EPA staff met with individual citizens to understand
better comrunity concerns regarding cl eanup

Avai lability Sessions. |In Cctober, Novenber and Decenber 1993, EPA and Asarco hel d sessions
where citizens could visit one-on-one with EPA and Asarco staff to discuss cl eanup pl ans.

Community Workgroup Briefing. On May 19, 1994, EPA held a neeting for the Ruston/North Tacona
Community Workgroup. This workgroup was forned in 1989 to provide an avenue for citizens to
becone involved in residential investigation and cleanup activities. EPA presented a previ ew of
its Preferred Ceanup Alternative at the neeting in order to get feedback and coments fromthe

group

Public Meeting. EPA held two public neetings during the 90-day public coment period on the
Proposed Plan. At the neetings participants | earned nore about EPA's Proposed Plan and had the
opportunity to provide public comments. Transcripts were taken of these two neetings (held
August 30 and Septenber 19, 1994) and are available in EPA's Adm nistrative Record for the site

Periodic Briefings. Briefings have been held for the Town of Ruston, Cty of Taconm, Tacoma
Envi ronnent al Commi ssi on, Congressman Dicks' O fice and other interested | ocal governnent
officials.

Information Repositories. EPA has established and updates ten repositories where citizens can
review detail ed informati on about EPA's Superfund activities. New materials are periodically
added to these repositories. Docunents subject to public comment can al so be found in these
locations. The repositories are frequently advertised in fact sheets and in newspaper notices
prepared by EPA

Fact Sheets and Brochures. EPA prepares regular fact sheets for distribution to nenbers of the
community to provide current information on the status of site activities. Table B-2 in
Appendi x B, identifies a list of fact sheets and brochures published about the Asarco Site prior
to this ROD 2

Coordinating Forum In July of 1993, the Ruston/North Tacoma Coordi nating Forumturned its
attention to evaluating cleanup options for the Asarco Tacorma Snelter. The group was originally
formed in March 1991 to facilitate di scussion and coordi nati on anong the various entities

invol ved and/or affected by the Ruston/North Taconma Residential Study Area project.

2 Fact sheets devoted exclusively to denolition activities are not included in this Iist.



In order to address issues associated with cleanup and future redevel opment of the Asarco
snelter, the group forned two subcommttees: 1) land use, and 2) technical. The two committees
wor ked for over a year on issues related to developing a cleanup plan for the snelter site. EPA
participated directly in the technical subcommittee and received input fromthe | and use
committee. |Input fromboth of these conmmttees was instrunental to EPA in devel oping the
Proposed Pl an, which was published in August 1994. The follow ng parties participated in the
Forum subcommi tt ees:

Land Use Subcomm ttee*:

Asar co

Cty of Taconm
Metropolitan Parks District
Town of Ruston

* Al land use subcomittee nmenbers were al so represented on the technical
conmittee.

Techni cal Subconmittee:

Agency for Toxic Substances and Di sease Registry
Ctizens for a Healthy Bay

Community Representative

Envi ronnental Protection Agency

Puget Sound Air Pollution Control Authority
Puyal l up Tri be of Indians

Tacona- Pi erce County Heal th Depart nent

U S and State Fish and Wldlife Services

Washi ngt on Department of Ecol ogy
Washi ngt on Departnment of Health
Washi ngt on Envi ronnmental Counci |

Technical Assistance Gant. In 1991 EPA awarded a Technical Assistance Grant (TAG to the
Ctizens For A Healthy Bay. Citizens For A Healthy Bay have used these funds to have technical
experts review and coment on cl eanup desi gn docunents, prepare information for the general
public on cleanup work, and prepare information for non-English speaki ng peopl e who nay fish or
wor k on Commencenent Bay. They have an office in downtown Tacona which is open to the public
and serves as an information repository for the Commencenment Bay and Asarco Superfund sites.
They al so publish a quarterly newsletter which covers a w de-range on environmental issues
associ ated with Tacona.

4.0 SCOPE AND ROLE OF CPERABLE UNI TS

Superfund response activities at the CB NT Site currently are coordi nated under seven separate
QUs. Four of the QUs are related to the Asarco Superfund project. They are:

QU 02 - Asarco Taconma Srel ter

QU 04 - Asarco OFf-Property (Ruston/North Taconwm)
QU 06 - Asarco Sedinents

QU 07 - Asarco Denolition

The remedy described in this ROD addresses cleanup of QU 02, the Asarco Taconm Snelter. It
primarily involves the cleanup of netal -contam nated soils, slag, surface water and ground
water. It also addresses the final disposal of denolition debris, the Expedited Response Action
(ERA) soils and the Ruston/North Tacoma residential soils.

4.1 SCOPE OF CURRENT WORK

4.1.1 QU 02 - Asarco Tacoma Snelter

Based on its evaluation of human heal th and ecol ogi cal risks associated with existing conditions



at the Asarco Site, EPA believes that current conditions on the Asarco Site pose unacceptabl e

ri sks over the long-termto future potential workers, residents and visitors, and to the ground
wat er di schargi ng to Commencenent Bay. Therefore, cleanup actions are necessary. EPA' s goal is
to reduce potential exposures to netal and organi c contam nants by renoving contam nated soils
that act as source areas to the surface water and ground water, by capping the Site (soil and
slag) surfaces and by arnoring the slag shoreline. Soil renoval or capping contam nated soils
and slag is expected to reduce the contam nants that are carried i nto Conmencenent Bay by
surface water and/or ground water and prevent direct contact with the soil and slag by hunmans
and ani nal s.

This ROD describes the final cleanup renedy for soil, Slag and surface water and di sposal of
hazardous soils, denolition debris and residential soils. This RODis intended to be an interim
action for ground water

Site Devel opnent Pl anni ng

Concurrent with EPA's efforts to design a cleanup plan, Asarco, the Town of Ruston, the Gty of
Taconmm, and the Metropolitan Park District forned a "l and use conmttee" and hired consultants
to help the group develop a Master Use Plan for future devel opnent of the Site after cleanup

This effort involved significant citizen participation. Asarco and the |and use commttee held
four week-long public forums called "Asarco Weks" over an eight-nonth period to solicit ideas
regarding the future use of the Asarco property. These efforts resulted in an "Agreenent in
Principle," negotiated by Asarco, the Gty of Tacoma, the Town of Ruston, and the Metropolitan
Park District of Tacoma, that outlines a proposal for devel opnent of the Asarco Site, including
responsi bilities anmong the signatories for such devel opnent.

The "Agreerment in Principle" adopts the "G 2.1" concept, the consensus approach resulting from
the Asarco Weks, and provi des general guidelines for open space and devel opnent zones, such as
comrercial, residential, recreational, narine, and m xed uses, and for surface roadways. The

G 2.1 concept provides for a park centered on the Site with a setback traffic center and a
crescent - shaped devel opnent area fronting on grassy areas faci ng Commencenent Bay. The park
woul d tend from Ruston Way to Point Defiance Park.

Al though the "Agreenent in Principle" and this ROD are separate docunents, they contain sone
common el enents. They are separate because they represent different objectives and types of
deci sions regarding the snelter property. The purpose of the ROD is to docunent EPA' s cl eanup
decision for the Site. Under the Superfund |aw, EPA has the authority to select and i npl enent
cleanup actions. In contrast, the "Agreenment in Principle" outlines a proposal for devel opnent
of the property after cleanup. The property owners, Asarco and the Park District, and the |oca
governnents with jurisdiction over the property, Tacona and Ruston, have the authority to
determ ne how the property can be used in the future after the cleanup has been conpl et ed

4.2 OTHER RELATED ACTI VI TI ES
4,2.1 QJ 04 - Asarco Of-Property (Ruston/North Tacona Study Area)

The initial action for the Ruston/North Tacoma Study Area was an ERA. I n March 1989, Asarco and
EPA entered into an agreenment for Asarco to conduct the ERA in the Ruston/North Tacona Study
Area. The ACC issued under Section 106(a) of CERCLA, required Asarco to clean up and cap 11
publicly accessible properties in Ruston. Contam nated soils excavated fromall of the
properties are stored tenporarily at the Site in a building known as the "fine ore bins
bui |l ding."

In June 1993, EPA issued a ROD requiring that arsenic and | ead contam nated soils in residentia
yards and in public right of ways surrounding the forner snelter facility be excavated or capped
and di sposed off-site. In Novenber 1993, an Explanation of Significant D fference (ESD) was
avai l abl e for public comment and was subsequently signed by EPA, allow ng for tenporary storage
of the Ruston/North Taconm residential soils on the north end of the forner snelter property.
The ESD provided for these soils to be left on the former snelter site until either the fina
Site renedy was selected or until Decenber 31, 1994. EPA issued a Fact Sheet in Decenber 1994
stating that, in general, the comunity supported disposing these soils on site as a sub-base
for a cap and that these soils would renain on site until the final snelter renedy was sel ected



By the end of 1994, 75 private properties had been cl eaned up and 269 yards had been sanpl ed.
4.2.2 QU 06 - Asarco Sedinments

EPA issued a Supplenental Feasibility Study for the off-shore sedinents in summer 1993. However
EPA, Ecol ogy, Asarco, the Natural Resource Trustees and a community group believed that

addi tional investigations and eval uation of the cleanup actions were necessary. |In 1994, Asarco
and EPA entered into an ACC requiring Asarco to collect and evaluate additional infornmation
regarding the off-shore narine sedi nents.

4.2.3 QU 07 - Denplition end Surface Water Control s

I'n Novenber 1994, Asarco conpleted Phase Il denolition of remaining Site structures under a
federal Consent Decree signed in 1991 with EPA. Al so under the Consent Decree, Asarco controls
surface water that runs onto the Site to mninize the contact of surface water wi th contam nated
soil in the cooling pond

The remai nder of this ROD di scusses only the source control activities for cleanup of QU 02, the
former Asarco Snelter, and the final disposal of denolition debris, the ERA soils and the
Ruston/ North Tacoma residential soils

5.0 SUMVARY COF SI TE CHARACTERI STI CS

Under EPA's oversight, Asarco collected and anal yzed soil, slag, surface and ground water, and
sedi nent sanples at the Site.

Soil. The following contamnants were found in soils on the Site at |levels that were of
potential concern to human health and the environnent:

Metal s
Anti nony, Arsenic, Cadm um Copper, Lead, Mercury, Silver, Thallium Zinc

O ganic Chemcal s
Pol yar omati ¢ Hydr ocarbons (PAHs) and Pol ychl ori nat ed Bi phenyl s ( PCBs)

These contami nants in soil are of concern because (1) they are the prinary source of
contami nation to ground water and surface water that is flow ng into Cormencenent Bay; and
(2) they are a potential health concern for humans and aninal |ife that be exposed to the
contam nants in the soil nowor in the future

Sanpl es show that the principal threats to hunan heal th and the environnent posed by the Asarco
Site are the contam nated naterials in the six "source areas" identified on Figure 1-1

These are areas that have either the highest nmeasured concentrations of contam nants in the
soils, appear to act as the prinmary known sources of contam nation to ground water and surface
wat er, and/or have |arge amounts of contam nated naterial based upon the historic uses of these
areas.3 These areas are the:

. Stack H Il
. Copper Refinery Area
. Cool i ng Pond
. Fine Oe Bins Building
. Arseni ¢ Kitchen
. Sout heast Area of the Pl ant
3 For exanple, the highest concentration of arsenic found in soil is 403,100 parts per

mllion (ppn) near the arsenic kitchen area. This level is approxinmately 130 tines higher
than the highest concentration found in Ruston. The hi ghest concentration of arsenic in
ground water is located in nonitoring well 111 with 52 ppm (.006 parts per mllion is EPA' s
prelimnary renedial action objective). This nonitoring well is down-gradient fromthe
arsenic kitchen and fine ore bins area. See Table 3 for nmaxi mum concentrations of

chem cal s of concern



Soi|l and groundwater concentrations in the source areas are identified for both arsenic and
copper in Tables B-3 and B-4, respectively, in Appendix B

In addition to these six areas, elevated concentrations of netals were detected in soils and
sl ag throughout the entire property. Even though certain areas are not considered principa
threats to ground water, the concentrations generally are high enough throughout the Site to
pose a threat if they are inhaled, ingested, or touched by people or aninals.

Sl ag contains high concentrations of metals, including arsenic and lead, in a rock-like form
Concentrations of arsenic found in slag ranged from 100 to 24,950 ppm The slag along the
snelter shoreline is a poured nmatrix. The slag found on the slag peninsula is primarily fine
grai ned, sand-like particles. The slag portions on the Site appear to contribute |ess

contami nation to ground water than the source areas described above. Slag poses a threat if
ingested by people or aninmals. In addition, the fine slag particles on the peninsula are bl own
into Commencenent Bay and potentially into the recreational areas of the Yacht Basin and Point
Def i ance Par k.

The face of the slag shoreline appears to be inpacted by the tidal activity in Commencenent Bay.
H gh energy currents and wave action cause erosion of the slag, which results in slag particles
novi ng fromthe shoreline and being deposited into the off-shore sedinments. Recently, a
shoreline nmonitoring station was washed away.

Surface water sanples were collected fromseeps (ground water that surfaces fromhillsides or

in the tunnel), puddles, and at the outfalls that discharge into Commencenent Bay. Asarco found
that surface water on the Site, including seeps and small stagnant pools bel ow the stack hil

and in the arsenic kitchen area, and water in the cooling pond, is contaminated with netals at

I evel s higher than federal or state standards for drinking water and for protection of sea life
The contam nants that exceed regulatory |evels include arsenic, beryllium cadm um chrom um
copper, lead, nercury, nickel selenium silver zinc, total petrol eum hydrocarbons, and anili nes.

The surface water investigation showed that the surface water drainage systemon the Site is no
| onger adequate. The pipes and drains associated with the system may be cracked and/or the
pipes filled with contam nated sedinents. Surface water can become contam nated by contact with
the contam nated sedinents in the pipes. The contam nated surface water can then | eak out of
the systemand migrate to ground water or discharge to Comencenent Bay.

G ound Water. Three water-bearing zones (groundwater aquifers) were identified at the snelter
property. The two shall owest aquifers, the slag and narine sands aquifers, show el evated | evel s
of arsenic, copper, zinc, and other netals. A thick silt barrier between the shallow and deeper
aqui fers seenms to have protected the deeper aquifer, the Pre-Vashon aquifer, from contam nation
Only a few water sanples fromthe deeper aquifer have el evated netal concentrations. The few

exceptions nmay result fromcontam nation mgrating through a production well, which was drilled
into the deeper aquifer during the snelter's operation. This well has now been plugged so that
contam nation is unlikely to continue mgrating fromthis well into the deeper aquifer

The three prinmary ways for netals to nove into ground water are: (1) clean or contanm nated
surface water noving through contam nated soil into ground water; (2) contact between ground
water and soil or slag that releases netals into ground water; and (3) |eakage and spills, for
exanmpl e, fromforner process operations such as ore handling, storage, or refining, and fromthe
exi sting sewer and drai nage system

Organi c contam nation caused by dinethylaniline (DMA) that was used in the production of

sul furic acid has been identified in the southeast conmer of the snelter property. Wod debris
and sawdust, left over fromsawr || operations and now buried beneath the slag, are deconposing
thus contributing to the rel ease of netals, particularly arsenic, fromthe slag into ground
wat er and Conmencenent Bay.

The netal levels in ground water decrease as ground water noves through the snelter property
t owards Commencenent Bay. This decrease in contam nation may be due to: (1) seawater or
groundwater dilution; (2) netals adhering to the slag as ground water noves towards the bay;
(3) netals being renmoved fromthe ground water through chem cal reactions; or (4) the

contam nant plune noving slowy through the snelter property.



The contam nants that exceed regulatory levels for ground water entering the bay are: arsenic
beryl | ium cadm um copper, |ead, nercury, nickel, selenium silver, zinc, total petroleum
hydr ocar bons, and anili nes.

Air. Sanples of dust were collected at 22 snelter property locations. A nodel was used to
predi ct how rmuch dust would nove into the communities of Ruston and Taconma if there were no
cl eanup. The results showed that the highest em ssions would be on the snelter property and
that emi ssion | evels decrease rapidly with distance fromthe snelter property.

6.0 DESCRI PTION CF SI TE RI SKS

This section of the ROD provides a brief summary of the "On-Property Hunan Heal th Ri sk
Assessnent” (" Risk Assessnent') for the Asarco Tacoma Pl ant (Kl einfelder 1993). The docunent
was prepared by Asarco, with EPA oversight, to assess the potential human heath risks fromSite
contami nation and was conpl eted according to national and regional EPA risk assessnent
guidelines. It evaluates potential risk fromexposure to contamnation in soil, slag, surface
water, ground water and air if no renedial action is taken on the site. The results of this
assessnent were used to decide whether renedial action is appropriate and whi ch exposure

pat hways and contam nants require renedi ati on

OVERALL SUMVARY OF RI SK ASSESSMENT

Potential health inpacts were estimated using the risk assessnent and assuming five possible

| and-use scenarios for the Site: residential, industrial, comercial, recreational and the

exi sting non-use. The result showed that the estimated cancer risks and non-cancer health
effects fromthe Site are the highest for possible future residents who nay i nadvertently ingest
soils or drink ground water at the site. For exanple, it was estinmated that the lifetime chance

of devel opi ng cancer fromingesting soil in the arsenic kitchen area, assum ng residential use
(e.g., daily ingestion of soil, a 70 kilogramadult, living on the Site for 30 years), nmay be as
high as two in ten. Repeatedly ingesting soil in the stack hill area nmay pose a chance of four

in a hundred of getting cancer. An unacceptable excess lifetine cancer risk for Superfund
cleanups is in a range of approxinately one in ten thousand to one in a nmillion. Non-cancer
inpacts fromthe Site are likely to present appreciable risk of significant adverse effects to
peopl e over lifetime exposures (generally referred to as a hazard index (H') greater than one).

Resi dential |and use poses the highest potential for health inpacts because it assunes that
people will spend the nost tinme at the property and therefore potentially be nore exposed to
contami nants. Qher |land use possibilities, such as recreational, industrial, comercial, and
non-use, assune people will spend less time at the Site and have | ower exposures to Site
contam nants. Therefore, these other scenarios are estimated to have |l ess potential for health
i npacts.

Arseni c exposure is responsible for nost of the estimated cancer risk fromcontam nants in soil
sl ag, ground water and surface water at the Site. Arsenic levels in the surface water and
ground water that is discharged to the Bay substantially exceed EPA's water quality criteria for
fish ingestion by people, and stat standards that protect narine life. Antinony, arsenic,

chrom um copper, |ead, nanganese, and nercury are sone of the chem cals of nbst concern for
non-cancer effects such as organ danage, learning disabilities, and birth defects. A detailed

di scussion of all of the assunptions and the estinmated numerical health inpacts associated with
each pathway can be found in the R sk Assessnent report.

Ri sk assessnments are perforned using information on the toxicity of contam nants and assunpti ons
regarding the extent to which people may be exposed to them This sunmmary of the Asarco R sk
Assessnent is divided into five sections: (6.1) identification of contam nants of concern
(COCs), (6.2) exposure assessnent, (6.3) toxicity assessment, (6.4) risk characterization, which
is an integration and sunmary of the infornation gathered and anal yzed in the precedi ng
sections, and (6.5) analysis of the uncertainty involved in developing a risk assessnent. In
addition, Section 6.6 is a sunmmary of the qualitative ecological risk assessnent (EPA 1993).

6.1 | DENTI FI CATI ON OF CONTAM NANTS OF CONCERN ( SCREENI NG ANALYSI S)

The sel ection of chemicals that potentially contribute to risks to hunman health at the Site
known as the COCs, was a two-step process. First a screening evaluati on was done conparing the



maxi mum chem cal concentrations in soil, ground water, and air with conservative health-based
concentrations and/or with appropriate criteria and standards. The chenmicals selected in this
first step were then evaluated, taking into account each chemcal's frequency of detection
toxicity, persistence and nobility, in order to select the final COCs in each nedia. These are
shown in Table 6-1

Chemi cal s selected for soils, Cass IIB ground water (potential drinking water) and air shown in
Tabl e 6-1 were sel ected usi ng exposure paraneters based on residential use of the Site

Water fromdass Il wells is not suitable for drinking, it contains contam nants and can
mgrate into the bay. The COCs for dass Il ground water were sel ected base upon the potentia
for hurmans to be exposed to these contami nants through consunption of seafood fromthe bay. Five
nmetals were selected: arsenic, beryllium |ead, manganese and nercury.

Al of the netals selected as COCs in ground water and soil were selected as COCs in surface
water. Arsenic and | ead were selected as COCs of concern in slag based upon information from
the Ruston/North Tacoma R sk assessnent.

6.2 EXPOSURE ASSESSMVENT

The exposure assessment estinmates the type and nagnitude of exposures to the COCs at the Site
It considers the current and potential future uses of the site, characterizes the potentially
exposed popul ations, identifies the inportant exposure pathways and quantifies the intake of
each COC from each medium for each population at risk. The result of the assessment is a

cal cul ated daily dose of each COC per body weight for each exposure nedi um

6.2.1 Identification of Site Uses, Exposed Popul ati ons and Exposure Pat hways

Site Use Scenarios. The exposure assessnent for the Asarco Site considers five | and-use
scenarios involving different groups of potentially exposed populations. O the five |and-use
scenari os consi dered, one represents the current use or "non-use," and four represent projected
future uses: residential, comercial, heavy industrial, and recreational

Potentially Exposed Popul ations. Each scenari o described above has an associ ated popul ati on
that may be exposed to COCs at the site. The popul ations assuned for each of the site uses are
descri bed bel ow.

(1) Non-Use. Currently, the Site is not being used for any purpose other than for site
investigation, nonitoring and denolition. For this existing use scenario,
potentially exposed popul ati ons are nai ntenance workers, guards, trespassers and
nearby residents who nmay be exposed to dust fromthe Site.

(2) Residential. The Site would be devel oped for residential use. People would spend 30
years of their lifetine on the Site

(3) Heavy Industrial. The Site would be devel oped for industrial purposes. Wrkers woul d
spend 25 years of continuous enploynment at the Site

(4) Recreational or Park. Al or part of the Site would be devel oped as a park. Visiting
children and adults woul d be exposed to Site contaninants.

(5) Commercial. Part or all of the Site would be redevel oped for comercial uses
i ncluding office buildings and shops. Ofice workers and nerchants woul d be the
primary exposed popul ati ons



TABLE 6- 1. CONTAM NANTS OF CONCERN FOR SO L, GROUND WATER AND Al R

Dri nki ng

Cheni cal Soi | Vit er
Ant i mony N N
Arseni c ON ON
Beryllium CN
Cadm um N N
Chr om um ON
Copper N N
Lead ON ON
Manganese N
Mer cury N
N ckel ON
Sel eni um
Sil ver N N
Thal I i um N
Zinc N
Pol ycyclic Aromatic Hydrocarbons C
Pol ychl ori nat ed Bi phenyl s C

C Cancer Causing Chemi cal
N Chem cal Causing Non-Cancer Health Effects

CN Chem cal Causing Both Cancer and Non- Cancer Effect

G ound
wat er

| npacti ng
t he Bay

ON

ON

CN

ON



Exposure Pat hways. An exposure pathway is the nechani sm by which chemcals mgrate fromtheir
source or point of release to the population at risk. Four elenments conprise a conplete
exposure pathway: (1) a source of a chemcal release (e.g., contam nated soils); (2) novenent
of contam nants through environnmental media (e.g., rain noving through contam nated soil into
ground water); (3) a point of potential human contact with a contam nated nedium (e.g., use of
contam nated ground water for drinking water); and (4) entry into the body or exposure route
(e.g., ingestion of drinking water).

The exposure pat hways considered for the Ri sk Assessnent varied depending on the | and use being
consi dered and on the popul ation potentially exposed. For exanple, in assumng future
residential land use of the Site, the foll owing exposures were eval uated for adults and
children: (1) ingestion of slag, soil, and dust; (2) dernmal exposure to soil and dust; (3)

i ngestion of vegetables potentially contam nated by soil contam nants; (4) inhalation of
contaminants in the air as a result of dust resuspension fromthe site; (5) ingestion of potable
ground water on the Site; and (6) ingestion of contam nated surface water in pools and seeps on
the Site.

In contrast, the potential exposures considered for a site maintenance worker under the current
non-use scenario were: (1) ingestion of soil, dust, and slag; (2) dernal exposure to soil and
dust; and (3) inhalation of contam nants in dust.

6.2.2 Calculation of Exposure

EPA' s Superfund gui dance requires that the reasonabl e maxi mnum exposure (RVE) be used to

calcul ate potential health inpacts at Superfund sites. The RMVE is the highest exposure that is
reasonably expected to occur at the site. It is calculated using conservative assunptions in
order to represent exposures that are both reasonable and protective. in the R sk Assessnent,
RVEs were estinmated for the | and-use scenari os and exposure pathways descri bed above (see Tabl e
B-5 in Appendi x B for the RVE exposure assunptions for potential residential use). For the
residential scenario, average exposures were calculated in addition to the RVEsS to represent
exposures of a nore typical person

To estinmate exposure, data on the concentrations of COCs in the nmedia of concern at Site (the
exposure point concentrations) are conbined with infornati on about the projected behaviors and
characteristics of the people who nmay potentially be exposed to these nedia (exposure
paraneters). These elenents of the Asarco Site are described bel ow.

Exposure Point Concentrations: The Site was divided into six areas to cal cul ate the contam nant
level s for estinating exposure because the Site is large, the types and concentrations of
contam nants vary by area, and there are several possible future | and-use scenarios, see Figure
6-1. The areas are (1) the admnistrative area; (2)arsenic kitchen area; (3) cooling pond area
(4) stack hill area; (5) off-plant area; and (6) general plant slag area. Section 3.0 of the

Ri sk Assessnent presents details on the cal cul ations and use of these exposure point
concentrations

Paraneters: The paranmeters used to calculate the RVE i nclude body wei ght, age, contact rate,
frequency of exposure and exposure duration. Exposure paraneters provided i n EPA Superfund
gui dance were used when available (i.e., for the residential and heavy industrial |and uses).
Paraneters for the other |and uses were devel oped for the Asarco Site using best professional
j udgerent .

For all of the nedia, except surface water, exposures were estinmated assumi ng |ong-term
exposures to site contaminants (e.g., 30 years of daily use for residential use, 350 days/year
and 25 years, 8 hours/day for 5 days/week, for heavy industrial use). Potential risk from
surface water was cal cul ated assuning that a child accidently consunes water that has puddl ed on
the Site. Since there were no data on contam nant |evels in Commencenent Bay for fish, potentia
ri sks fromthe consunption of fish and shellfish were estimated by conparing the | evels of
contami nants in selected shoreline wells with EPA's WX for protection of human health from
fish consunption.

6.3 TOXI I TY ASSESSMENT

The purpose of the toxicity assessnment is to provide, where possible, an estimate of the



rel ati onshi p between the extent of exposure to a contami nant and the increased |ikelihood and/or
severity of adverse effects. This is done by wei ghing avail abl e evi dence regarding the
potential for particular contam nants to cause adverse effects in exposed individuals

EPA has conducted toxicity assessnents for nmany chemcals and publishes the resulting val ues,

sl ope factors (Sfs) and reference doses (RfDs), on the Integrated R sk Information System (IR'S)
or inthe Health Effects Assessment Summary Tables (HEAST). Wth the exception of |ead, which
is assessed using the integrated uptake/biokinetic nodel (1UBK) devel oped by EPA, IR'S and
HEAST were used as a source for Sfs and RfDs.

Sfs have been devel oped for estimating upper-bound excess lifetine cancer risks associated with
exposure to potential cancer-causing chemcals. They are expressed in units of the inverse of
mlligrans per Kkilogram of body weight per day (ng/kg-day)-1. S/S are derived fromthe results
of human epi demi ol ogi cal studies or chronic ani nal bi oassays to whi ch nat hemati ca

extrapol ations fromhigh to | ow dose and fromani nal to hunman have been applied, see Table

B-6 in Appendi x B

<I M5 SRC 1095122B>

Rf Ds have been devel oped to indicate the potential for adverse health effects fromingestion of
COCs that exhibit non-cancer effects, such as danage to organ systens (e.g., the nervous system
bl ood form ng system etc.) and learning disabilities. They are expressed in units of ng/kg-per
day. RfDs are estimates within an order of nagnitude, of lifetine dally exposure |levels for
peopl e, including sensitive individuals, that are likely to be without risk of adverse effect.
Esti mated contact with contam nant(s) of concern fromenvironnental media can be conpared to the
RfD (e.g., the anmount of a contam nant(s) of concern ingested fromdrinking water or soil in

ny/ kg/ day). Reference concentrations (RfCs) are used to indicate potential non-cancer health
inmpacts frominhalation (usually expressed in mlligramper cubic nmeter), see Table B-7 in
Appendi x B.

The standard non-cancer risk assessment nethod descri bed above was not used for the assessnent
of lead in soil. For the residential scenario, EPA guidelines specify the use of the | UBK node
for estimating acceptable lead levels in soil. EPA guidance recomends that soil |ead
concentrations should be | ow enough to ensure that blood | ead | evel s do not exceed 10 m crograns
per deciliter in 95%of the potentially exposed children. The I1UBK nodel predicts a val ue of
500 ppmof lead in soil to neet this goal. The exposure point concentrations cal culated for
lead in soil at the Site were conpared to this value of 500 ppmto assess its potentia

non- cancer inpacts. 4

4 Since the Ri sk Assessnent was conpl eted, the | UBK nodel has been revised. The nost
recent version of the IUBK nodel results in lead | evels of 400 ppm EPA does not
believe that this significantly alters any of the conclusions in the R sk Assessnent and
does not have an inpact upon any Site cleanup decisions.

6.4 Rl SK CHARACTERI ZATI ON

Ri sk characterization is an integration and surmary of the information gathered and anal yzed
in the preceding sections. Site-specific exposure estinates were conbined with cancer Sfs and
RfDs to assess potential health inpacts.

To estimate cancer risk, the Sf is multiplied by the exposure expected for that chemical to
provi de an upper-bound estimate of the excess lifetine cancer risk. This estimate is the
increnental probability of an individual devel oping cancer over a lifetine as a result of
exposure to cancer-causing chemcals at a site

The potential for non-cancer health inpacts is evaluated by dividing the exposures cal cul ated
for each COC at the site by its RfRDor RRC. The result is the Hazard Quotient (HQ. By adding
the H for all contami nants via one exposure pathway, the H is cal cul ated.

The results of the R sk Assessnent show that the estinmated cancer and non-cancer inpacts from
exposure to Site contaminants in soil vary with the Site areas and with the projected future

land-use. The estimated lifetinme cancer risk fromingesting soil in the arsenic kitchen area
assunming residential |land use, may be up to two chances in ten (2 in 10). Cancer risks in the



other five areas of the Site, assuming residential |and use, range fromabout 4 chances in 100
to 2 chances in a 1,000. These risks are lower prinmarily because contam nant |levels are high in
the arsenic kitchen area than in the rest of the Site

Resi dential exposure to soils in the arsenic kitchen area is estinated to result in an excess
cancer risk of 2 chances in 10, but the risks for the other possible site-uses (industrial
commercial, recreational and non-use) in the arsenic kitchen area range from5 chances in 100
to 2 chances in 1,000. Residential use assunptions result in the highest risks because
exposures occur nore often and over |onger periods of tinme, nore exposure routes are possible
and children have hi gher exposures than adults

Cancer risks vary by route of exposure. For exanple, for residential exposures in the arsenic
ki tchen area, ingestion of soil contam nants results in the highest cancer risk (2 chances in
10) followed by exposure to contam nants in drinking water (about 4 chances in 100), eating
veget abl es (3 chances in 1,000), inhaling contam nants in dust (5 chances in 10,000) and der nal
exposure to soils (5 chances in 100,000), see Figure B-1 in Appendix B

According to the National Contingency Plan, which governs Superfund cleanup, if the cumulative
cancer risk on a site is greater than approximately 1 in 10,000, a cleanup action is generally
t aken

The estimated H, which is used to eval uate non-cancer inpacts, is 806 in the arsenic kitchen
area assumng soil ingestion and residential land-use. H's in this area for other |and uses
range from7 to 205, see Figure B-2 in Appendix B. The H for ground water ingestion in the
arsenic kitchen area assunming residential land use is 219. H's above 1 are used in the Superfund
programto indicate that site renediation may be necessary.

Arsenic is responsible for the majority of the cancer risk at the Site. Several netals,
including arsenic, |ead, and copper are responsible for the non-cancer inpacts at the Site.

Exposures to arsenic, copper and lead in site surface water nmay result in acute hazard to
children who swallow this surface water. The concentrations of four nmetals, arsenic, nercury,

manganese and beryllium in Cass Il ground water near the bay are in excess (above a 1 in
10, 000 cancer risk or above RfDs) of EPA's water quality criteria for protection of human health
fromfish consunption. Aniline is in dass IlIl ground water at concentrati ons that exceed a

risk of 1 in 10,000 assunming fish consunption

Al though the Risk Assessnent did not include an eval uati on on the adjacent slag peninsula
potential health inpacts in this area are expected to be simlar to those in Area 6, the genera
plant slag area. Area 6 was evaluated in the R sk Assessnment for arsenic exposure. Assum ng
resi dential exposures, cancer risk in Area 6 nay be as high as 2 in 1,000 and the H is above 1
Therefore, both the slag peninsula and the general plant slag area contain arsenic at |evels
that may result in cancer and non-cancer risks above Superfund | evels of concern

6.5 UNCERTAI NTY ANALYSI S

The nunmerical results of a risk assessment (H@® and cancer risk values) are uncertai n because
of limtations in know edge regardi ng exposure and toxicity. Were information is inconplete
assunptions nmust be nade: the greater the uncertainty, the nore conservative the assunptions
to be protective of public health. Even when actual characteristics of a population are known,
sel ect ed exposure paraneters are biased toward over-estimati ng rather than under-estinmating
risk for the majority of the population. A discussion is presented bel ow on how uncertainties
in the risk assessnment process mght overestinmate or underestinmate risk

Sorre of the factors that nay |lead to a possible overestimation of risk are as foll ows:
(1) The majority of the soil sanples were collected in areas of the Site thought to be
contam nat ed based on past snelter operations, so the whole Site mght not be as

contam nated as these sanpl es indicate

(2) Because of a lack of information, the exposure paraneters (e.g., exposure frequency
and duration) used in the risk assessnent are derived in a conservative nanner



(3) EPA assunes that there is a cancer risk associated with all exposures to cancer
causing chemicals and that this risk increases as exposure increases. This assunption
may not be true for all carcinogens

(4) RfDs are devel oped fromanimal data using uncertainty factors to take into account
the differences between animals and people and the differences in experinental versus
envi ronnment al exposures. For sone chemcals, these uncertainty factors nmay be overly
conservative

Conversely, there are factors that nay lead to a possible underestimati on of risk. Sone of
these factors are as foll ows:

(1) Sone of the unsanpled areas of the site nay have higher concentrations than those
areas sanpl ed;

(2) Soil exposure assunptions were nmade using surface soil concentrations; some
subsurface soils on the Site have contam nant |evels that are higher

(3) The lack of data available for the derivation of exposure factors and toxicity
factors (Sfs and RfDs) could result in factors that are too | ow, although the use of
uncertainty factors nakes this unlikely;

(4) Estimated cancer risks for arsenic, which is the contam nant of greatest concern at
the Site, may be too low. They were evaluated using the Sf in the IR S data base,
whi ch takes into account only arsenic's ability to cause skin cancer although nore
recent anal yses have shown that arsenic ingestion can also elevate risks of interna
organ cancers; and

(5) Contribution of site contamnants to fish ingestion exposure by surface water
run-off, outfalls, sediments or existing contamnants in the Bay frompast Site
di scharges were not eval uated

For nore detail regarding uncertainty, see Section 6.0 of the R sk Assessnent.
6.5.1 Conparison of the Ri sk Assessnment Results to Superfund Regul ati ons and Qui dance

The results of the R sk Assessnent are evaluated to determne if the Site needs to be cleaned

up and what cl eanup actions are warranted. This evaluation is nade by determ ni ng whether the
cancer risks and the non-cancer health inpacts exceed those considered to be of concern to EPA's
Superfund programas defined in EPA's National Contingency Plan (NCP) and "Role of the Baseline
Ri sk Assessnment in Superfund Renedy Sel ection Decisions,” April 22, 1991, OSVER Directive

No. 9355. 0- 30.

Where the cunul ative carcinogenic site risk to an individual based on RVE for both current and
future land use is less than approximately one in ten-thousand, and the non-cancer causing HQ
is less than 1, cleanup on a site is generally not warranted unless there are adverse
environnental inpacts. As described above in the risk characterization section, the cancer
risks and H's cal cul ated were in excess of these two criteria. Based on the results of the Ri sk
Assessnent, EPA has determned that cleanup is necessary at the Site.

6.6 ECOLOG CAL RI SK ASSESSMENT

EPA devel oped an Ecol ogi cal Ri sk Assessnent to assess the inpacts of contam nation on sea

life, plants and pets. EPA based its assessnent on available literature and Site-related data
The assessnment suggests that the netals in soils nay have an inpact Site vegetation. Based on
exceedances of federal and state water quality criteria in ground water and surface water and
exceedances of state sedinent quality criteria in off-shore sedinents, sea life in the off-shore
sedi nents have been adversely affected by releases fromthe Site



6.7 EPA' S CLEANUP OCBJECTI VES AND TWD- PHASE APPRCACH

Cl eanup actions are necessary because current conditions at the snmelter property and on the slag
peni nsul a pose unacceptable long-termrisks for current workers, possible future visitors or
residents, and sea life and aninmals. EPA is recomendi ng a conprehensive cleanup strategy in
order to address the multiple sources of contami nation at the snelter property and sl ag
peninsula. EPA' s objectives for the cleanup are identified in Table 6-2. The perfornance
standards for the selected remedy are found in Section 9.

EPA wi || acconplish its cleanup objectives at the snelter property and slag peninsula in two
phases. The first phase, which is described in this ROD, includes activities to contro
continuing sources of contam nation at the snelter property and sl ag peninsula. These "source
control" activities will renove or control portions of the property that are known to be
contributing to the contam nation of surface water and ground water. Such activities will also
m ni m ze possi bl e exposure to contamination via direct contact, and therefore further reduce
Site risks.

The second phase could include additional active clean up neasures, if necessary, to restore
surface water or groundwater quality and will be described in a subsequent ROD. An exanpl e of
an active neasure would be installing a groundwater punp and treat systemat the Site. Further
active neasures woul d not be necessary if ground water or surface water clean up levels are
achieved as a result of the source control neasures. |In this case, a "no-action" RCD would
be i ssued.

Al t hough sanpling of ground water has been conducted since 1987, EPA believes that the
follow ng significant uncertainties renain regardi ng how contam nants nove i nto and through the
ground water at the snelter property.

. I mpacts of clean up actions on groundwater quality.

. Extent to which concentrations of contam nants in the ground water are naturally
bei ng | owered through chem cal reactions currently taking place in the groundwater

. Extent to which dilution by seawater or ground water may al so be reducing
concentrations of contam nants

. Loadi ngs of contaminants (for exanple, kilograns per day) discharged to
Commencenent Bay via groundwat er pat hways.

EPA will continue to require nonitoring of ground water to provide a better assessnment of ground
wat er conditions, an evaluation of the effectiveness of soil and surface water clean up actions
on groundwater quality and an eval uation of the practicability of groundwater renedial measures.



(a)

(b)

(c)

(a)

(b)

(a)

(b)

TABLE 6-2. CLEANUP OBJECTI VES

CONTAM NATED SO L, DUST AND SLAG
Prevent ingestion and inhal ation of contam nated soils slag and dust containing
contam nants in concentrations above applicable or relevant and appropriate
requi renents (ARARs) or above risk-based goals when ARARs are not avail able
or protective

Reduce rel eases of contam nants fromsoil to ground water by:

)} Renovi ng the source areas where contam nants | each fromsoil to
ground wat er

)} Limting the surface water that runs into soil and slag
Limt the erosion of slag to the off-shore sedinents.
ON- SI TE GROUND WATER AND SURFACE WATER
Prevent ingestion of potable (Cass II1B) ground water and On-site surface water
(e.g., seeps, puddles) containing contam nants above ARARs or above ri sk-

based | evel s when ARARs are not avail abl e;

Reduce contact between contam nated soil, slag or fill and surface water and
ground water.

GROUND WATER, SURFACE WATER, AND TREATED WATER DI SCHARGED TO
COMVENCEMENT BAY

Reduce di scharge to Commencenent Bay of contam nated waters containing
contami nants in concentrations above ARARs or risk-based goals when ARARs
are not protective or not avail abl e;

Reduce | eaks and spills of contam nated surface water from drai nage and
sewage systens.



7.0 DESCRI PTI ON CF ALTERNATI VES

Asarco's Feasibility Study (FS) identified a range of alternatives to achi eve the clean up
obj ectives and renedi ation goals for the snelter property and slag peninsula (Table 7-1). The
alternatives represent significantly different approaches to cleanup the Site and protect hunman
health and the environnent. The alternatives are different, for exanple, in terns of their
effect on the contam nation, what is necessary to nmaintain their effectiveness, and their cost.

The range of alternatives presents several choices for cleaning up contamnation at the Site.
EPA deci ded anong the choices in order to select the cleanup renedy for the Site

In addition to the various cleanup alternatives identified below, denpblition of the remaining
buil dings and structures on the Site and use of the Ruston/North Taconm residential soils as a
sub-base for the Site wide cap were evaluated. In addition to the cleanup alternatives

sel ected, |long-term operation and mai nt enance of the cleanup activities and coordination with
Site redevel opnent i s necessary.

The followi ng section summari zes the cleanup activities under each of the FS alternatives and
their estimated costs

7.1 SUWMARY OF ALTERNATI VES
Plant Site-Soils (and Sl ag Peninsul a)

Several cleanup alternatives were evaluated in the FS for plant site soils (PSS), slag at the
plant site, and the slag peninsul a.

PSS-1 is "no action." This alternative nmeans that no further cleanup actions woul d be
perforned. This alternative is included to serve as a baseline for the evaluation of other
alternatives.

PSS-2 is "limted action" and woul d focus on restricting access to the Site by fences with
warni ng signs and deed restrictions to prohibit wells frombeing drilled into contam nated
ground water and future use or developnment on the Site. The estinmated cost of this alternative
(capital plus operation and mai ntenance) for both PSS and the slag peninsula is $1.5 mllion and
the estimated tinme to install fencing and warning signs is one nonth ($1.5 mllion and one

nont h) .

PSS-3 includes two types of caps for the plant site and slag peninsula and three different
possibilities for excavation and disposal of soil. In general, the purposes of a cap are to
prevent the direct contact of people, animals, and surface water with contam nated soils and
slag, to prevent contam nated soil from being w nd-blown, and to reduce novenent of soi

contam nants through surface water into ground water. A cap can al so be used to nake

dr ai nage/ grade i nprovenents and to prevent contam nated surface water frompooling on the Site

Caps:

PSS-3A A low perneability (10-7 seconds/centineter) asphalt cap on areas of the plant
site and the slag peninsula that are not currently paved ($6.3 nillion and three
nont hs) .

PSS-3B  Soil cap over entire plant site and the slag peninsula that includes a
Ruston/ North Tacona residential soils sub-base, |ow perneability clay |ayer
gravel drainage layer, and clean topsoil, see Figure 7-1 ($7.6 nmllion and five
to seven years)



Excavati on/ Di sposal

PSS-3C Excavate soil and granular slag fromthe source areas (see Figure 1-1); dispose
of materials, together with denolition debris and Study Area soils, in an OCF, a
hazardous waste landfill with a |low perneability liner and cap, |eak detection
coll ection and renoval system |eachate collection and renoval system and surface
run-on and run-off control systens, located in the current parking lot, see
Figure 7-2. ($23.5 mllion and seven years).

PSS-3D Sanme as PSS-3C but dispose excavated nmaterials in an OCF located in the plant
slag area ($23.7 nillion and seven years).

PSS-3E  Excavate, treat, and di spose source area soils and denolition debris in an
off-site hazardous waste landfill ($75 nillion and six nonths).

Estimates of Materials To Be Excavated (in cubic yards)*

. Arsenic Kitchen . . . . 62,000.00

. Cooling Pond . . . . . 18,100.00

. Stack HIIl. . . . . . . 54,000.00**

. Copper Refinery . . . . 14,050.00

. Fine Oe Bin. . . . . . 9, 850. 00

. Dermolition Debris . . . 82,000.00
SUBTOTAL . . . . . . . 240,000.00

. Residential Soils . . . 187,000.00
TOTAL . . . . . . . . . 427,000.00

* The Southeast Area of the Plant is not included because it is not practicable to
excavate the wood debris buried in slag that is contamnating the ground water, see
Section 8 - Inplenentability.

** This estimate includes 39,700 cubic yards fromand around the car and railroad
tunnel s.



TABLE 7-1. CLEANUP ALTERNATI VES
Plant Site Soils (PPS)
PSS- 1 No Action (used for conparison).
PSS-2 Limted Action (fences and warning signs).
PSS-3  Capping and/or Soil Excavation
PSS- 3A Asphalt cap over unpaved areas on Site and sl ag peninsul a.

PSS- 3B Soil cap over entire Site and slag peninsul a.

PSS- 3C Excavate soil fromsome areas and di spose in OCF in parking |lot.

PSS- 3D Excavate Soil from source areas and dispose in OCF in plant slag area.

. Bermed structure in parking |ot.

. Three linear concrete cells with vertical walls in NE

arseni ¢ kitchen area.

. Crcular concrete tank, 525 feet in dianeter in arsenic

ki tchen area.

. Crcular berned structure, 600 feet in dianeter,
arsenic ki tchen area.

PSS-3E  Excavate soil fromsource areas, treat and dispose in offsite landfill.

PSS-4  Treating Soil from Source Areas:

PSS-4A  Treat soil, put back treated soil in excavated areas, dispose
denolition debris in OCF.

PSS-4B Treat soil, dispose treated soil in offsite landfill, dispose
denolition debris in OCF.

Surface Water (SW
SW1 No Action (used for conparison).

SW 2 Moni tori ng Program
SW3 Cl eanup Existing Surface Water Drai nage System

SW 3A Repair | eaks and abandon unused porti ons.

SW 3B Abandon entire system Construct new drai nage system
SW3C Slip line existing pipes.

SW3D Re-route surface water to alternate outfalls.

SW4 Col | ect and Treat Surface Water.
Shoreline Arnoring

. Ri prap (pl ace rocks on shoreline).

. Artificial beach nourishnent (sand and gravel).
G ound Water and Marine Sediments

. Addi ti onal nonitoring and sanpling.



<I MG SRC 1095122C
<I MG SRC 1095122D>

Additional On-Site Disposal Aternatives:

After conpletion of the FS, Asarco subnitted further alternatives for constructing an OCF with
a capacity of 240,000 cubic yards as foll ows:

. Bernmed structure in the parking lot built into the hillside and berned on three
sides (estimated cost is $18 mllion), or

. Three concrete cells in arowwth vertical walls |ocated northeast of the arsenic
kitchen area. The approxinate size of each cell is 200 by 1200 by 45 feet high
($32 mllion), or

. Crcular concrete tank, about 525 feet in dianeter, |ocated northeast of the arsenic
kitchen area ($22 mllion), or

. Crcular berned structure, about 600 feet in dianeter, |ocated northeast of the
arsenic kitchen area ($22 mllion).

Soil Treatnent:

The two PSS-4 alternatives involve treatnent of contam nated soils at the plant site using

chem cal fixation and disposing of themin different |ocations. Chemcal fixation neans m xing
excavated contanmi nated naterials with cement and linme in order to reduce the nobility of the
cont am nant s.

PSS-4A  Put back treated soils in excavated areas on-site and cover the area with a cap
Denolition debris would be disposed in an OCF ($48.2 million and six nonths).

PSS-4B Dispose of treated soils in an off-site landfill and denolition debris in an OCF
($86.4 nillion and six nonths).

Sur face Water
Several cleanup alternatives were evaluated to address contam nated surface water at the Site
SW1 is no action

SW2 relies on soil renoval and groundwater remedi ation to reduce the rel ease of contam nants
(for exanple, arsenic) to surface water. A surface water nonitoring programwoul d eval uate the
effectiveness of this approach. The estimated cost of the nonitoring programis $943, 000 and
the estimated duration is ongoing

SW3 consists of four different neasures with respect to the existing surface water drainage
system

SW3A Repair leaks in the existing system ongoing naintenance to prevent |eaks in the
future; plug and abandon portions of the existing systemnot used ($737,000 and
three nonths).

SW3B Plug and abandon the entire existing system Construct new drai nage system
i ncluding pi pes, inlets, and manhol es, that prevents | eaks and resists corrosion
($1.6 mllion and 3 nonths).

SW3C Insert snaller PVC pipe (or slip lines) into existing pipelines; seal existing
drai ns and sunps and manhol es; repl ace open ditches with new pipes ($969, 000 and
three nonths).

SW3D Re-route surface water that runs onto the Site to alternate drain outfalls
($439, 000 and two nonths).



SW4 woul d collect and treat contami nated surface water in a water treatnent plant |ocated on
the plant site ($23.6 nmillion and ongoi ng).

Shoreline Arnoring

The nost effective nmeasure to prevent erosion of the slag shoreline into Conmencenent Bay is
cal |l ed shoreline arnoring.

There are two nain types of arnoring:

. Line the shore along the snelter property and the slag Peninsula with riprap (large
rocks) underlain with 2 feet of smaller rock, see Figure 7-3. Riprap would not be
installed on the interior portion of the slag peninsula because of the mnimal slag
erosi on which occurs there ($6.2 mllion and fromsix to twelve nonths).

. Use artificial beach nourishnent, which consists of depositing sand and gravel to
forma pebble beach. Sand and gravel that erodes would need to be replaced on
an annual basis ($1.4 mllion and two nonths for beach nourishnent).

Mtigation for danage caused to natural resources (e.g., intertidal habitat) would be required
for either of these options. The full extent and design of arnoring is presently unknown, so
the cost to conplete nitigation (e.g., replacenent of danmged resources) is not estinmated. The
tine to conplete mtigation could be up to 2 years, which could be done concurrently with or

i mredi ately after shoreline arnoring.

7.2 SI GNI FI CANT PUBLI C COMVENTS AND ADDI TI ONAL ANALYSES

EPA received nany comments on its Proposed Plan for cleaning up the site. These coments are
responded to in the Responsiveness Summary (Appendix A). |In this section, EPA sumarizes sone
of the nost significant technical comments and descri bes the additional anal yses that EPA
conducted in response to such comrents

7.2.1 n-Site Containment Facility Comments

Several commenters recommended that if the OCF were selected, it should be conprised of multiple

cells holding different concentrations of contam nated soil. The reasons given for an OCF with
multiple cells were that it would provide one nore | evel of protection against |eaking, provide
nore precise nonitoring capabilities, and be easier to renove soil in the future should an

i nnovative treatnent technol ogy becone avail abl e.
<I MG SRC 1095122E>

Al t hough there nmay be situations where nultiple cells are appropriate for hazardous waste
landfills, EPA does not agree that nultiple cells are warranted for the OCF for this Site for
several reasons.5 First, the contam nated soil and debris that will be disposed is contani nated
only with netals rather than a mxture of netals and organic contam nants. Therefore, even
though a wi de range of netal concentrations found is in soil, adverse reactions caused by
different types of contami nants mxing together within the OCF are not likely to occur. Another
reason adverse reactions are not expected is that contam nants | eaching out of the soil are
expected to decrease once the OCF is closed (i.e., when the contam nated soil and debris is
isolated fromsurface and ground water).

5 The reasons that landfills are nornmally separated into multiple cells is to (1) separate
i nconpati bl e wastes and the | eachate fromthose wastes and (2) to limt the open portion

of a large landfill that will operate over many years so as to limt the area avail able
for collection of precipitation. Under this scenario, each cell would be constructed
and covered prior to constructing another cell. Neither of these reasons are rel evant

to the Asarco OCF as the waste to be placed is not inconpatible and the tinme the OCF
will be open is short.

EPA does not agree that multiple cells would allow for nore precise nonitoring of down-gradi ent
ground water. The reason is that wastes with the sane contam nants woul d be di sposed in each
of the cells so in the event that |eachate nove through the OCF liners and reaches the ground



water it would be difficult to identify fromwhich cell it cane.

Operation and nami ntenance of several |eachate collection and renoval systens due to multiple
cells would be nore difficult than operating a single cell |eachate collection and renova
system EPA does not believe that operating multiple | eachate systens would significantly
increase the effectiveness of the OCF. Finally, there do not appear to be any new prom sing
treatnent technol ogi es on the horizon that would justify disposing soils with different |evels
of contam nation in separate cells.

7.2.2 Soil Treatnent Comments

O her commenters recomended that contam nated soil should be treated prior to disposing it in
the OCF. The basis for this recommendati on was to provide nore protection should part of the
OCF fail in the future and to be consistent with land disposal restrictions (LDR), which require
treatnent prior to disposal

In response, EPA perforned an analysis to deternmine whether treating soils prior to disposal in
an OCF is necessary. EPA conpared the potential for contam nants |eaching froman OCF into
underlying ground water if soils were not treated versus if sone (15 percent) of the soils were
treated. EPA used 15 percent to represent the percentage of soils that are nost highly
cont am nat ed.

First, EPA assumed that the OCF had a "good" l|liner and a "good" cap, neaning that the liner and
cap confornmed to landfill performance requirenents. EPA conpared estimated | eachate rates from
this OCF if soils were not treated versus if 15 percent of soils were treated. In both cases
the predicted contam nant |oading to ground water was mnimal. Treatnent did not provide a
significant advantage in effectiveness

Second, EPA assuned that the OCF had a "poor" cap and no liner. Again, EPA conpared estinmated
| eachate rates for no treatment versus 15 percent treatnent. The predicted rate for no
treatnment was 106 grans of arsenic per day and the predicted rate for 15 percent treatnent was
93 grans of arsenic per day. EPA concluded that this difference is not significant and that
treatnent did not provide an advantage in effectiveness (but the anal ysis does show that

mai ntenance of the OCF's cap and liners is inportant). See Appendi x D.

Based on this analysis, EPA believes that treating soils prior to disposal in a properly
mai ntai ned OCF is not necessary.

In response to the LDR comment, EPA's policy is that waste that is consolidated within an area
of contamnation is not "placenent" and therefore does not require conpliance with LDRs (i.e.
treatnent prior to disposal).

After the Proposed Plan was issued, Asarco subnitted its final treatability analysis. One
conclusion was that treating soils results in a 30 to 60 percent increase in the volune of soil
The analysis also reported results of additional TCLP and water |eaching tests conducted on the
treated soil. The TCLP data taken 28 days after treatment, although well bel ow regulatory
levels, is slightly higher than data taken imediately after treatnment. It is not certain

whet her this indicates that treatnment would be | ess effective over tine in i mobilizing

contam nants. However, favorable results were obtained fromwater |eaching tests, another
neasure of the effectiveness of stabilization/solidification. Asarco's analysis is in the

adm ni strative record

7.2.3 Shoreline Arnoring Comments

Several commenters questioned whether the slag shoreline was eroding, whether the eroded sl ag
particles caused an adverse i npact on the adjacent marine environnment, and why the shoreline
needed to be arnored as it is already providing a suitable habitat for nmarine biota. If
shoreline arnoring was determ ned to be necessary, comenters al so questioned how it would be
anchored to the existing slag face and why riprap (large rocks) was sel ected instead of
artificial beach nourishnent (small rocks and sand) to arnor the slag

The need for shoreline arnoring is based on the visual observation that slag is eroding in
several |ocations along shoreline and on a report published by Battelle (Crecelius 1986) that



showed that netals released fromfreshly exposed slag are toxic to marine organisns for up to
three to four nonths. After evaluating the comrents received, EPA still believes that sone
anmount of shoreline armoring will be necessary. However, EPA has determi ned that before the
desi gn of the shoreline arnoring begins additional data should be collected to determne (1) the
extent of shoreline erosion; (2) how and where arnoring should be placed; and (3) the inpact of
arnmoring to the existing nmarine biota versus the inpact of not arnoring slag to the narine biota
over tine.

After reviewing the nost recent literature and discussing riprap versus artificial beach

nouri shnent with the Corps of Engineers, EPA believes that the narine environnent off-shore of
the Asarco Site woul d not support artificial beach nourishnent due to the high wave energy and
fast currents in the area (See neno by ROY F. WESTON, Inc. in the Adm nistrative Record, Section
2.4.1).

8.0 SUMMARY COF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

EPA uses nine criteria to identify its preferred alternative for a given site or contami nant.
Wth the exception of the no action alternative, all alternatives nust meet the first two
"threshol d" criteria. EPA uses the next five criteria as "balancing" criteria for conparing
alternatives and selecting a preferred alternative. After public conment, EPA may alter its
preference on the basis of the last two "nodifying' criteria.

This section evaluates both the alternatives devel oped by Asarco (described in Section 7.0) and
the remedy sel ected by EPA (described in Section 9.0) based on the nine criteria described in
Table 8-1. The purpose of this evaluation is to highlight the nost significant advantages and
di sadvantages of the alternatives in relation to each of the nine criteria (a nore detailed
evaluation is provided in Table 5-4-1 of Asarco's FS)

Al nine criteria are inportant; but they are weighed differently in the decision-naki ng process
dependi ng on whet her they describe a required | evel of perfornmance (threshold criteria), provide
for consideration of technical or socioeconomc nerits (balancing criteria), or involve the

eval uation of non-EPA reviewers that may influence an EPA decision (nodifying criteria). The
nodi fying criteria are generally considered in altering an otherw se viable alternative

The no-action and limted action alternatives, discussed in Section 7.0, are not protective of
human health and the environnent and thus are not further eval uated under the nine criteria.

Nei ther alternative effectively addresses contam nants noving into the ground water even though
human health nay be sonmewhat protected through admnistrative or |egal neasures identified
under "linmited actions."

(1) Overall Protection of Human Heal th And The Envi ronnent

The key factor in evaluating the overall protection provided by each of the alternatives is the
extent to which an individual's exposure to contam nated soil, slag or surface water is reduced
or elimnated and the extent to which the contam nants noving into surface water and ground

wat er are reduced or elinm nated

Plant Site Soils. Asphalt and multi-layer soil caps are protective because they reduce direct
contact with contam nated soils and prevent wind-borne releases. Caps also reduce the mgration
of contam nants fromsoil to surface water or ground water by reduci ng surface water flow ng
through the soil. The nore inperneable a cap is, the |less surface water will penetrate the cap



TABLE 8-1. EPA'S NINE EVALUATION CRI TERI A
THRESHOLD CRI TERI A

1. Overall protection of hunman health and the environnent - How well does the
alternative protect human health and the environment, both during and after
construction?

2. Conpliance with federal and state environnental standards - Does the
alternative neet all ARARs and state and federal |aws?

Alternatives that are not protective or do not attain ARARs are not eval uated further under
the remaining criteria

BALANCI NG CRI TER A

3. Long-termeffectiveness and pernanence - How well does the alternative protect
human health and the environnent after conpletion of cleanup? Wat, if any, risks
will remain at the site?

4., Reduction toxicity, nobility, or volune through treatnment - Does the
alternative effectively treat the contam nation to significantly reduce the
toxicity, nobility, and volune of the hazardous substance?

5. Short-termeffectiveness - Are there potential adverse effects to either hunman
health or the environnment during construction or inplenentation of the alternative?
How fast does the alternative reach the cleanup goal s?

6. Inplementability - Is the alternative both technically and adm nistratively
feasible? Has the technol ogy been used successfully on other simlar sites?

7. Cost - What are the estimated costs of the alive?
MODI FYI NG CRI TERI A
8. State acceptance - Wiat are the state's comments or concerns about the
alternatives considered and about EPA's preferred alterative? Does the state
support or oppose the preferred alternative?
9. Comunity acceptance - What are the comunity's comments or concerns about

the preferred alternative? Does the comunity generally support or oppose the
preferred alternative?



Soi|l excavation in source areas would significantly reduce mgration of contam nants to ground
wat er and woul d, therefore, be protective of off-shore sedinents and sea life. D sposal of
soils in an appropriate disposal facility, either on site or off site, would prevent direct
contact to humans or aninals and prevent releases to the environnent in the future. Of-site
di sposal woul d be protective of ground water and near by popul ati ons because it woul d permanent!|y
renove contam nated source area soils off the Site. An on-site disposal facility (OCF) in the
parking lot area, on the plant slag, or in the arsenic kitchen area can be designed with the
appropriate engineering neasures and institutional controls to minimze or elimnate direct
contact with the contam nated soils disposed init. These neasures will also reduce the
potential for releases to the environnent fromthe OCF. The OCF is a pernmanent di sposa
facility for soils and debris. Treatnment of soils would also significantly reduce the potentia
for the release of chemicals into the environnent

Using the residential soils as a sub-base for a cap is protective because the soils would be

pl aced under a low perneability clay |ayer and soil cap. The appropriate institutional controls
woul d prevent disturbances of the cap. These soils have not been found to | each above

regul atory |evels.

In addition, these soils will be disposed on top of the non-source area soils and slag that are
not | ocated near ground water. Residential soils contain significantly | ower concentrations of
contam nants than the material they will be placed on. Therefore, disposing residential soils

on site will not add to existing groundwater contam nation

Denolition. The conventional denolition techniques for dismantling buildings, the only
alternative evaluated, will be performed in a nanner that is protective by first cleaning the
bui | di ngs and then using dust suppression neasures during the denolition activities. Any water
generated during the dust suppression activities will be collected to the maxi mum extent
practicable to prevent release into the environnment. The effectiveness of dust suppression
activities will be evaluated with anbient air nonitoring

Surface Water. For surface water, the replacenent of the existing drainage systemis protective
of the environnent because contact between surface water and contam nated sedinments in the pipes
woul d be elimnated. Releases of contam nated surface water to ground water through |eaks in
the pipes would also be elimnated. Slip-lining or repairing the existing drai nage system may
achi eve these benefits, however, the location of all of the existing pipes is not known and nany
of the existing pipes may not be |arge enough to be slip-lined. These reductions would result
in lower discharges of contam nants to Commencenent Bay. The diversion of surface water run-on
away from contaminated soil would al so control contact between surface water and contam nated
soi l.

I mpl emrent ati on of erosion controls and other best managenent practices during the cl eanup woul d
control contact between surface water and newl y exposed contam nated soil and reduce the
transport of contam nants to Commencenent Bay. Treatnent of surface water woul d pernanently
reduce contam nants currently discharged through outfalls to Commencenent Bay, but unless the
source(s) of contam nation is renoved, treatnent tine would be indefinite

G ound Water. Although specific active groundwater cleanup activities (e.g., punp and treat)
wi Il not be conducted during this phase of cleanup, the contam nant |[oading to the ground water
and to Commencenent Bay is expected to decrease significantly based on soil renoval, capping

of the soil and slag and replacing the surface water drainage system The potential for
exposure to humans will be significantly decreased by placing deed restrictions on the property
to prevent the use of ground water

Shoreline Arnmoring. Both shoreline arnmoring and artificial beach nourishnent are protective
because they control the erosion of the slag shoreline into Cormencenent Bay and will reduce
contam nant | eaching fromfleshly exposed slag faces.

Al actions are protective except the no-action, nonitoring, or limted action alternatives.

(2) Conpl i ance Wth Federal And State Environnmental Standards

ARARs for all of the alternatives are identified in Table B-8 in Appendix B of this ROD. The
follow ng discussion highlights the nore inmportant ARARs for this cleanup



Al alternatives will conply with ARARs except the nmonitoring or limted action alternatives.

Plant Site Soils And Debris. For soil, an inportant requirenent is attaining the soil cleanup
level s and conplying with the requirenents for selecting cleanup actions under the state's Mde
Toxics Control Act (MICA).

Resi dential standards for soil cleanup will be attai ned through renoval of soil fromthe source
areas and capping the Site (see Figure 7-1 for diagramof soil cap). Institutional controls
woul d ensure that the integrity of the cap is maintained. Construction and naintenance of a cap
woul d allow for a variety of potential uses, including residential, recreational, and comerci a
uses. MICA' s requirenent for selection of cleanup actions is discussed in Section 10.4
("Wilization of Pernmanent Solutions and Al ternative Treatnent Technol ogies to the Maxi mum
Extent Practicable").

Requirenents for design, construction, and operation and nai ntenance of an OCF are set forth
in federal and state |aw (see Section 9.9, performance standards for the OCF). Federal and
state | aws for hazardous/dangerous waste landfills include requirenments for groundwater

noni toring, closure and post-closure, and landfill design and construction

Both EPA and the State of Washington have "Area of Contami nation" policies that provide
flexibility when consolidating hazardous or dangerous waste within the portion(s) of the Site
that contain already-existing continuous contam nation. For exanple, consolidation of soil and
debris on site will not trigger requirenents for treatnent in order to conply with LDR 7

Under the O ean Water Act, nmitigation neasures nust be conducted if capping or other cleanup
neasures will result in adverse inpacts to wetlands or other natural resources

6 A cap may not be necessary in sone areas of the site if the contam nant |evels
remaining in the soil after excavation are below the action levels for the Ruston/North
Tacona residential cleanup (230 ppm arsenic, 500 ppm|ead) or conparable levels for
ot her contam nants as determ ned by EPA and Ecol ogy. In such event, soil renoval woul d
be conbi ned with adopti on of appropriate conponents of the comunity protection nmeasures
program bei ng used in Ruston/ North Tacona.

7 The Proposed Plan referenced the Corrective Action Managerment Unit (CAMJ) rul e. Because
treatnment has not been selected for the cleanup, the CAMJ rule is not an ARAR

Denmolition. The buildings remaining on site will be denolished as part of this cleanup

Requi renents that were used during the previous denolition phase will be applicable to the
remai ning denolition (see EPA's ROD dated Decenber 31, 1990). These requirenents include
testing of debris to determne whether it is a hazardous or dangerous waste and, if so
handl i ng,

storage, and disposal of such waste in accordance with federal and state standards. Tenporary
on-site storage of hazardous waste (e.g., materials renoved fromthe fine ore bins building or
source area soils that are excavated while the OCF is under construction) will conply with
requirenents for waste piles

Surface Water. Best nmamnagenent practices (BWMP) will be used during soil excavation to reduce
contact between surface water and new y exposed contami nated soils. Exanples of BMPs include
sedi nent ponds, silt fences, diversion ditches, and cut and fill sl opes.

The objective of surface water cleanup is to attain requirenents for stormater discharges and
surface water cleanup standards under MICA (see Section 9.9 for surface water perfornmance
standards). It may be necessary to establish a mxing zone to attain the discharge limtations
for surface water fromthe point source discharges at the Site (the three surface water
outfalls). A mixing zone neasures conpliance at a location in the surface water near, rather
than at, the point of discharge and is authorized under WAC 173-201A-100. Wether a m xi ng zone
is appropriate and, if so, the paraneters of a mxing zone, will be determ ned during renedia
desi gn

Gound Water. EPA will inplenment a two-step approach with respect to restoring ground water.
The first step is renoving the contam nated soils that are the sources of contamination in
ground water and continued nonitoring to determne the inpacts of source control on groundwater



quality. The second step would include further active neasures to C eanup ground water, if
necessary and as feasible, to attain the required groundwater cleanup |evels under MICA

The source control nmeasures in the first step are in effect an interimaction with respect to
ground water. Because it is not certain that source control neasures alone will restore
groundwater quality to required |l evels under MICA, EPA is using the interimneasures waiver for
groundwat er ARARs. This neans that attainment of the ground-water cleanup levels is deferred
until the effectiveness of source control can be evaluated. EPA' s prelimnary renediati on goal s
for ground water (see Section 9.9) will be used as benchnarks for this eval uation

Inthe interim EPAw Il require Asarco to inplenent institutional controls (deed restrictions)
to ensure that ground water at the Site is not used for drinking water

Shoreline Arnmoring. Under the Oean Water Act, mitigation neasures nust be conducted if
armoring will result in adverse inpacts to intertidal habitat.

(3) Long- Term Ef f ecti veness And Per manence

Plant Site Soils. The alternatives that excavate contam nated soils in source areas woul d be
nore effective over the long-termin restoring ground water and surface water quality and
preventing direct contact and ingestion than alternatives that |eave such soils in place, even
if capped. Pernmanently renoving the prinmary sources of contamination is a key factor in

cl eaning up ground water and surface water.

The nost wi dely discussed issue for this cleanup has been how to di spose the contam nated soi
that is excavated fromthe source areas. The alternatives range fromdisposing the soils in an
OCF, treating the soils by solidifying themusing a cenent and lime matrix and using the treated
soil as sub-base for a site cap, treating such soils and disposing themin an on-site solid
waste landfill, or transporting the soils to be disposed in an off-site hazardous waste
landfill.

The fol |l owi ng paragraphs di scuss the effectiveness of each of these alternatives over tine.

Plant Site Soils - Treatnent. An effective treatment nethod for the netal -contam nated soils at
the Asarco snelter is solidification/stabilization. This nmethod does not destroy or detoxify
the contamnants in the soil but rather binds the contam nated soil with line and cerment to
create a concrete matrix. The contamnants are less able to migrate through the soils into
other nedia, for exanple, ground water, surface water, or air

Asarco has performed pilot tests on nearly 500 cubic yards of contami nated soil from source
areas at the snelter. The results, sone of which were received after the Proposed Pl an was

i ssued (see Appendix C for a summary of the report), generally show that treatnment will
effectively bind the contamnants for a long time. The potential for contamnants to migrate
into the ground water or surface water if the treated soil cones into contact with water is
expected to be nminimal, if the concrete matrix renains stable

This nethod of treatnment, however, has been used on contam nated soils at other Sites only in
the last several years. Therefore, it has not yet been proven that actual results of
solidification over many years will match the predicted results frompilot tests. Al so, TCLP
| eaching results taken 28 days alter soil treatnment show a slight increase conpared to TCLP
results taken imedi ately after treatment. Although both sets of results are bel ow hazardous
waste levels, it is not certain whether this is indicative of a long-termtrend towards

i ncreased | eachi ng.

In addition, there are other long-termconcerns with selecting treatnment at this Site. Many of
these concerns relate to the conpatibility of cleanup with future uses of the Site. It should
be noted that Asarco's |and use plans were based on an OCF. Disposing treated soil on site is
not necessarily conpatible with these plans for the reasons noted bel ow These "di sadvant ages"
conpared to disposal in an OCF arise because | and use plans based on treatnent were not

devel oped. Current |and use proposals do not discuss whether the devel opnent "di sadvant ages"
of disposing treated soils on site can be nade conpatible with | and use pl ans

The primary concern is that mxing in the treatnent additives increases the volune of the



contam nated soil approxinmately 30 to 60 percent. It is not certain that treated soil can be
conpacted to significantly reduce the increased volune. Because it is inportant that the
concrete matrix remain relatively undi sturbed and because the treated soil may not be stable
enough to support buil dings above it, disposing of an increased volune of material on site nmay
i npact plans for future construction on the property. Treated soil would have to be di sposed
only in areas where no construction is likely to occur

It would al so be necessary to nonitor the Site to verify the continued effectiveness of
treatnent, Because sanpling treated soil through a site cap is not recommended (punching hol es
through a | ow perneability cap is not a good practice), EPA nost |ikely would require continued
nonitoring of ground water to detect whether concentrations of contam nants in ground water

are increasing as a result of netals |eaching out of the treated soil. |If treated soil is

wi del y di spersed on-site and problens in ground water are detected, it nmay be difficult to
determ ne which specific areas of treated soil are responsible, thus nmaking it harder to correct
the problem Disposal of treated soil in a solid waste landfill would elimnate nany of the
probl ens associated with future Site devel opnent and nonitoring of the treated soils beneath a
site cap.

Anot her concern is that the effectiveness of treatnent was not denonstrated on oversize nateria
(greater than 2 inches in dianeter) such as gravel, cobbles, bricks, wood, concrete and ot her
masonry and building debris. Wether a nodified process, which could include crushing the
oversize material into snaller pieces, would be effective is not known. Accordingly, it is
possible that even if treatnent was selected, there may still be a significant vol une of
oversize materials fromthe Asarco Site that would need to be disposed in another nanner.

The last concern is that because concentrations of contam nants are not reduced, it would stil
be necessary to cover the treated soil with a cap. The cap would need to be inspected and

mai ntained on a regular basis in order to ensure that people do not cone into contact with the
treated soil in the future. Earthquakes or |andslides that affect the cap would need to be
responded to in order to prevent contact with the treated soil. It should be noted, however,
that because contam nated soil and slag outside the source areas will remain at the Site, a cap
over the entire Site will be necessary, and will require inspections, regardl ess of whether
treatment is used.

Plant Site Soils - Disposal in an OCF. This option calls for disposal of contam nated soil and
debris in a landfill that would be constructed on site known as the OCF. The design
construction and operation of the OCF would conformto requirenents for hazardous waste
landfills. Three inportant issues are discussed in this section regarding an OCF. what type of
structure will be built, how that structure will be maintained, and where it will be |ocated on
the Site.

The purpose of the OCF is to isolate the contami nated source area soils and debris in a confined
area so that contaminants do not nmigrate into the environment. The OCF will be conposed of
multiple layers of clean soil and clay that are several feet thick with synthetic liners above
bel ow and around the contam nated soil. These nmultiple |layers serve two prinmary purposes: to
prevent rainwater and ground water fromnoving into the OCF (water coming into contact with
contam nated soil and debris increases the novenent of contam nants) and to collect, renove
and di spose of any liquids frominside the OCF. As long as these multiple | ayers are desi gned
constructed and naintai ned properly, the OCF will be effective over the long-termin isolating
the contam nated materials. Proper design and construction of the OCF will include safeguards
to prevent or mnimze damages resulting from earthquakes or | andslides to the naxi num extent
practicabl e.

In addition to the nultiple layers of the OCF acting as a barrier to groundwater infiltration, a
groundwat er di version systemw ||l be constructed in order to re-route ground water away from
the OCF

The primary di sadvantage of the OCF option is that the soil and debris will not be treated and
will continue to contain high concentrations of contam nants. |f there is a breach of the OCF
structure, the soil and debris could pose a threat to human health and the environnment. Two
exanpl es of structural concerns are the finite life of the synthetic liners that will be part of
the OCF structure and the potential for the cover to fail. See Section 7.2 above for discussion
of EPA's analysis of whether to treat soils prior to disposal in an OCF



In order to address these concerns, a consistent and reliable operation and nai ntenance (Q&M

programis necessary to ensure the continued effectiveness of an OCF. Inportant conponents of
the O&M program woul d i nclude a | eak detection systemand collection and renoval of |eachate.

The clay portion of the liner should have an indefinite life. One objective in designing the
OCF will be to provide as nuch access as practicable to the wells and cover of the OCF for

mai nt enance and repair

Mai ntai ning the effectiveness of the cover is also inportant. Water and wi nd erosion, |ack of
vegetati on, excessive sunlight, and disturbance by aninmals or people are all potential problens
for landfill covers. Methods to address these potential problens include burying the cover

bel ow many feet of soil, ensuring that surface water drains properly over the top of the
structure, diverting ground water away fromthe structure, and naintai ning heal thy vegetation
over the cap to mnimze soil erosion

A programto nonitor ground water downgradi ent froman OCF woul d be required to ensure that
contami nants are not noving out of the structure and into the environment. One potenti al
advant age of the OCF over treatment is that, because the wastes will be confined to a specific
area of the Site, it would be easier to nonitor downgradi ent ground water and perhaps to
identify and correct problens.

Different kinds of designs for an OCF or landfill were evaluated in the FS, such as
linear/concrete cells, circular tanks, and circular berned structures. The circular earth berm
is nmost like a conventional landfill and it can nore readily conply with the requirenments for

hazardous or solid waste landfills than the linear or concrete tank alternatives.

The vertical walls that are part of the linear, concrete cells would be nore difficult to design
and construct to neet containment requirenments. Another disadvantage is that it would be nore
difficult to divert ground water below and around a |linear systemthan it would be for the
circul ar systens.

Anot her inportant issue with respect to long-termeffectiveness for an OCF is its |location at
the Site. Al of the proposed |ocations for an OCF woul d be protective of the local comunity
and the surrounding environment. The parking lot is the closest location at the Site to existing
resi dences. The arsenic kitchen and plant slag areas are considerably further renoved from
residential areas. The depth to ground water in the parking |lot ranges from40 to 90 feet,
conpared to approximately 6 feet in the arsenic kitchen and approximately 10 feet in the slag
fill.

The arsenic kitchen area was selected as the location of the OCF because that |ocation is nost
conpatible with future land use plans. Because ground water is relatively shallowin the
arseni c kitchen area, however, an OCF in this |ocation wuld have to be well-engi neered and
maintained in order to be protective of ground water. "Well-engineered and mai ntai ned" refers
to the liners, |eachate collection and renoval systens, cover, diversion system and other
conponents descri bed above. For exanple, well-maintained i nperneabl e and drai nage | ayers woul d
need to be part of the bottomliner in order to be protective of ground water.8

8 The bottomliner will be a double liner system The first liner collects |eachate
(wat er that passes through the waste and is contam nated). The |eachate is punped from
a trench and treated and/or renoved. The second liner is belowthe first and collects
any | eachate that may have passed through the first liner.

Plant Site Soils - Of-Site Disposal Options. Another disposal alternative is transport and

di sposal of soil and debris in an off-site hazardous waste landfill. This would elimnate the
probl ens descri bed above associ ated wi th managi ng such waste on site. It should be recognized
that slag and contam nated soil in non-source areas would renain on-site and still would have to

be addressed by capping

Plant Site Soils - Capping. The above paragraphs di scussed managenent of soils that are
significant sources of contam nation to ground water. Soil and slag in other areas are believed
to have a | ower potential for contami nants to migrate into ground water, however, these areas
still have elevated | evels of chemcals for which a cleanup action is necessary. Leaving such
soils in place and placing a multi-layer soil cap on top of themto reduce surface water
infiltration will be the nost effective in protecting surface water and ground water over the



long-term Further, the soil cap will reduce leaching in the Southeast Plant area Wich is
inpracticable to excavate (see Section 8.6 bel ow).

Either a soil or asphalt cap would be effective in: elimnating the risk of direct contact with
or ingestion of contam nated soils and slag; preventing erosion of contam nated soil or fine
grain particles of slag into Comrencenent Bay; reducing the extent to which surface water cones
into contact with contaminants in soil and transports themdirectly or via ground water to
Commencenent Bay; and preventing the pooling of contami nated water on site. |In order for either
type of cap to be effective over the long-term inspections, naintenance, and restrictions on

di ggi ng bel ow the cap woul d be necessary. An asphalt cap will require nore inspections and

mai ntenance than a soil cap to prevent, detect, and repair cracks and ot her defects.

An effective long-termsolution for disposal of soil fromthe Ruston/North Tacona residentia
cleanup is to use such soil as sub-base for the snelter site cap on top of slag. The site cap
woul d prevent direct contact with the residential soil and reduce surface water comng into
contact with the soil. A soil sub-base still would be required on the Site even if Ruston/North
Tacoma residential soils were not used

Denolition. Several buildings remain on site, such as the fine ore bins building, which is used
for storage of contaminated nmaterials, the admnistration building, the surface water
evaporation system and the transforner buildings. The denolition of renumining structures and
di sposal of the debris will renove the potential for contact with contam nation in the buildings
and structures. Disposal of materials stored in the fine ore bins building in the OCF (hazardous
waste denolition debris, contam nated ERA soils, and cal cine deposits) will elimnate the threat
that contam nation fromthe denolition debris and the cal cine deposits will mgrate into the
environnent. Materials in the fine ore bins building are suspected of contributing to
groundwat er contam nati on

Surface Water. For cleanup of surface water, pluggi ng and abandoni ng the exi sting drai nage
systemand replacing it with a new surface water drainage systemis the nost effective approach
over the long term This alternative will elimnate rel eases of soil and water fromthe

exi sting systeminto ground water and elimnate contact between surface water and contam nated
sedinents in the pipes

It would be less effective to attenpt to repair |eaks and to cl ean out contam nated sedi nents
because the location of all existing pipes is not certain. |Inserting slip lines into pipes with
cracks woul d al so be sonewhat effective but could not be done in all pipes due to the small

di ameter and deteriorating condition of sone of the existing pipes. Sone pipes nmay need to be
replaced even if sliplining were selected as the renedy.

Rerouting surface water that runs onto the Site, from Ruston for exanple, would reduce contact
with contam nated Site soil but would not affect surface water on the Site itself, i.e.,
rainfall. A new or repaired on-site drainage systemwould still be necessary.

EPA eval uated treating surface water before it discharges into Conmencenent Bay even before
contam nated soil fromthe source areas is excavated. Renobving the source areas is a necessary
first step in any cleanup scenario. Unless the source areas are renoved, treatnent of surface
water could be required indefinitely. A though treatnent of contam nated surface water is
potentially effective, it nay be difficult to consistently achieve cleanup | evels given the

vol umes of water requiring treatment, estimated to be up to 900 gallons per mnute. Al so
treatnment of all surface water nmay not be possible during significant rainfalls. Bypass flow
coul d be necessary, during such events

Because the cl eanup includes source renoval, a new drai nage system and a site cap, it is likely
that renmining contam nated surface water, if any, would be fromoff-site areas. One objective
of the new drai nage systemwoul d be to avoid recontam nation of the site cap by surface water
run-on. Also, if surface water run-on fromoff-site areas is contam nated, this probl em may
need to be addressed in the future.

Gound Water. It is anticipated that groundwater contam nation will decrease over the long term
because the nost significant sources of the contamnation will be renoved and the entire site
will be capped. One purpose of the site cap is to reduce surface water flow into the remaining



on-site contam nation soils, which should further reduce the novenent of contam nants from soi
into ground water

Shoreline Armoring. The use of large rocks or boulders to arnor the shoreline has a better
potential to withstand current and wave action and renmain in place conpared to using the snaller
pebbl es described in the artificial beach nourishnment alternative. |If artificial beach

nouri shnent were used, it would be necessary to include nmeasures such as stone face di kes or
breakwaters to decrees the effects of the currents and wave energy to prevent extensive erosion
of small rocks and sand. |If snall rocks and sand had to be replaced frequently, recolonization
of marine life would be difficult.

In addition, neither riprap nor beach nourishnent are typically placed on slopes as steep as
those found at this Site; a cutback would be required for either alternative. Areas that are
steeper than 1 (horizontal) to 1.5 (vertical) will need a cut back. The toe of the riprap would
need to be constructed 1.5 to 2 tines the wave hei ght bel ow the water |ine. Established
construction techni ques woul d be used to anchor the toe and face of the arnoring. Al though
stone faced di kes, breakwaters and revetnents are commonly constructed, it is uncertain whether
it will be possible to place these types of structures at the Asarco Site

(4) Reduction of Toxicity, Mbility, O Volunme Through Treat nent

Plant Site Soils and Surface Water. Soil treatnent by solidification/stabilization of source
area soils ranks the highest for this criterion. The nobility of contaminants in the soil would
be significantly decreased by binding themup in a cenent matrix. However, the toxicity of the
contam nants woul d not be decreased and the volune of soil would increase by approxinmately

30-60 percent. Soil excavation and disposal in an OCF does not satisfy this requirenent.

Treatnent of surface water is the only surface water alterative that would reduce the nmobility,
toxicity, and volune of contami nants. D sposal of contam nated sludges fromthe surface water
treatnent process woul d be necessary.

(5) Short-Term Ef fecti veness

Plant Site Soils. Al alternatives involving soil excavation would result in dust em ssions,
surface soil erosion, noise and truck traffic. A r nonitoring, dust control neasures (for
exanmpl e, wetting the soil prior to excavation) and using established transportation routes woul d
be required to nmitigate these affects. Al so best managenment practices would be used to contro
surface water comng into contact with newly exposed contam nated soil. Qther traffic contro
nmeasures coul d be inpl enented, such as cleaning truck wheels and lining and covering truck beds
when transporting contaminated naterials on public roads.

Heal th and safety procedures would be required under all of the alternatives for workers
involved with the handling of contam nated soil

The construction of any of the alternatives for landfills would result in the short-termrel ease
of dust, increased inpact of trucks and excavation equi pment on site and on public roadways
surrounding the site. Safety and dust controls nmeasures woul d be inpl enent ed

The prinmary potential short-termrisk of off-site disposal is fromthe |arge nunber of trucks
hauling nmaterial off the site. Al transportation and safety requirenents would be required.

Capping the soil in place with an asphalt or soil cap would pose limted short-termrisks from
heavy equi pnment novenent and dust generated fromgrading the Site. Asphalt capping would take
approximately 3 nonths if Ruston/North Taconm residential soils are not used as sub-base. if al
of the Ruston/North Taconm residential soils are used as a sub-base, soil capping would take
approxinmately 7 to 8 years. |If all residential soils are not disposed ,on the site, soil
cappi ng and regradi ng could be conpleted within 12 nonths. Residential soil that is excavated
after the cap is in place would be disposed in an appropriate off-site facility pursuant to
EPA' s ROD and Ecol ogy' s Dangerous Waste exenption for Ruston/North Tacona.

The stabilization treatnent systemwoul d be fully enclosed thus preventing rel eases of
contaminants into the air and would, therefore, cause the least short-termrisk. The system
used during the pilot-scale study effectively controlled rel eases and sinilar neasures are



feasible for a full-scale project.

Denolition. The alternatives for denolishing and dismantling buildings will be effective in
safely renoving the existing structures. However, short-termrel eases of dust and particul ates
will result fromthese activities and will need to be effectively controlled. Denolition wll

i ncl ude dust suppression neasures to mnimze dust em ssions to anbient air and to protect
workers. Air nonitoring devices will also be used to deternm ne whether air em ssions exceed the
standards used during previous denolition activities; if so, denmolition activities will be
tenporarily discontinued or additional neasures to reduce enmissions wll be undertaken as
appropriate. Denolition of all renmining buildings would take 6 nonths, but are not likely no
begin until 1996

Surface Water. Wth respect to altering the existing drai nage system nmaintenance of the

exi sting systemwoul d cause the | east short-termrisk since little, if any, soil would be

di sturbed. Slip lining the existing pi pes woul d present sone risks to the workers associ at ed
with routine plant site action but no adverse effects are expected in the general community.
This alternative may present the nost risk to the environnment if sedinents wthin the drai nage
pi pes were pushed out of the pipes while inserting the liners. Diversion of off-site surface
wat er run-on woul d present additional short-termconstruction risks and risks to the comunity
since inplenentation of this activity would take place off of the snelter property. Plans to
prevent traffic and road construction hazards woul d be necessary.

Conpl etely repl acing the drai nage system coul d cause dust to be tenporarily generated since sonme
soi |l excavation and construction will be necessary. This would present short-termrisks to site
workers and the near-by residents. [If the new drai nage systemwere conpl etely constructed
within the clean soil of the cap, sone of this risk (i.e., posed by contam nated soil) would be
elimnated. Many of the original drainage pipes can be seal ed and grouted, although, renoval

of sone of these pipes may be necessary. In this case, sone soil and/or slag excavation may

be necessary. A new surface water drai nage systemwould be installed at the same tine the soi
cap is being put in place, so sequencing these activities with respect to trucks and workers
woul d be inportant.

Al of these drai nage system cl eanup approaches would take 2-3 nonths to inplenent. the entire
system woul d need to coincide with placing the cap; the other surface water alternatives woul d
occur before the cap pl acenent.

Surface water treatnent al so poses short-termrisk because it would include the construction of
a new surface water treatnent facility and installation of a new drai nage system Even though
transportati on routes and operating hours can be established, nore noise and truck traffic would
be expected. Constructing a surface water treatnent plant would take 9 nonths from ground
breaking; it would likely be operated forever if source control neasures are not al so taken

Gound Water. In the short-term netal concentrations in ground water are expected to increase
due to the dust-suppression nmeasures (water to control dust enters the soil and noves into
under | ying ground water) and to the disturbance of contam nated soil w thin the aquifer
Generally, these higher levels are expected to decrease within a year. Regular long-term

noni toring began in the spring 1994, so baseline groundwater data can be used as a reference

to determine if elevated levels are tenporary or if additional cleanup neasures are necessary.
Due to groundwat er diversion neasures, the volune of ground water noving through the Site

may be significantly decreased; thereby tenporarily increasing the concentration of contam nants
because | ess dilution would occur

Shoreline Armoring. Placing larger rocks (riprap) as arnoring along the shoreline may result
in the temporary suspension of finer-grained sedinents. Tenporary release of netals fromnewy
fractured slag particles in Commencenent Bay al so may occur if it is necessary to cut back the
angl e of the shoreline in order to place the riprap. In addition, arnoring with riprap woul d
significantly inpair or destroy nuch of the intertidal nmarine biota that currently exists on or
along the shoreline. But riprap can be designed and constructed so that intertidal biota would
recolonize this area. Placing riprap woul d take approxi mately 12 nonths.

M tigation measures, such as replacing valuable habitat, will be required to replace or augnent
any danmage incurred with arnoring. The extent of replacenent or augnentation is not currently
known; it is estinmated that this could take up to two years. In order to mtigate danage caused



by arnoring, the creation of pocket beaches, nudflats and vegetated shallows wll be eval uated.
Sl opi ng and/ or cutbacks nmay be used and shoreline irregularity can be designed to support
future mtigation of the marine biota. Mtigation may occur at the Asarco Site or anot her

l ocation off the Asarco property.

(6) Inmpl emrentability

Treat nent of source area soils using a solidification/stabilization nethod is inplenentable.

Wth the exception of the followi ng practical linmitations, excavation of source area soils is
inpl enentable. Some of the practical Iimtations on excavating soil fromthe source areas
i ncl ude:

(a) Natural features. In the arsenic kitchen area soil excavation will be limted due to

the presence of a silt aquitard that is beneath the soils. The aquitard acts as a
natural protective barrier preventing nmetals fromnoving into the deepest groundwater
aquifer on the site. EPA believes that it would be detrinental to the |ower aquifer
to excavate some or all of this protective silt barrier even though the upper
portions of it may contain netals with el evated concentrations of contam nants.

(b) Man-nmade features. It is estinmated that 15 mllion tons, or approximately 40 acres,
of slag nmake up the plant area and the slag peninsula. Previous plant site
i nvestigations show that slag contains up to 25,000 parts per mllion arsenic, copper
and | ead. Excavation of all of this slag is not practicable, however, because of its
| arge volume, the potential for fractured slag to reach the bay during excavation
and the cost to dispose this volune of material

The copper refinery and the fine ore bins areas include both contam nated soil and slag. |If,
after soil renoval, these areas continue to act as significant sources of groundwater
contami nation, EPA will evaluate whether further excavation of slag is necessary.

In the southeast plant area, the conbination of organic constituents such as DVMA and buried
sawdust appear to enhance the nobility of netals in slag, resulting in high concentrations of
nmetals in ground water. The sawdust, however, is buried 25 to 30 feet in slag and under
saturated, highly perneable conditions adjacent to the shoreline. Excavation through the slag
to renove the sawdust at these depths is not technically practicable.

O herwise, soils in the arsenic kitchen, stack hill, cooling pond, copper refinery and fine ore
bins area can be renobved with conventional excavation techniques. Diversion trenches and ot her
techni ques to dewater source area soils prior to excavation would need to be used and are

i npl enent abl e when careful |y desi gned and constructed. Treatnment or disposal of contam nated
water resulting fromdewatering is inplenentable.

OCF

An OCF can be built in either the parking lot or arsenic kitchen areas of the Site. (ne concern
regarding inplenentability is whether the OCF will have sufficient capacity for on-site soils
and debris. Adding sone capacity to the berned structure in the parking lot and to the circul ar
earth bermin the arsenic kitchen area prior to conpletion of the structure may be possibl e by
increasing its height. However, the ability to "add" height is limted by the need for

structural stability and by future uses of the Site. Capacity could also be added to the linear
desi gn. Capacity could not be added once the circular concrete tank is constructed.

Of-site disposal would probably require the construction of a staging area. Currently there is
no railroad access to the site and trucks would have to be used to transport excavated soils and

denolition debris to the staging area

Capping the Site

Capping with either |low perneability asphalt or soil is possible. For either type of cap it
woul d be necessary to regrade the site and assure that several drai nage and pondi ng areas on the
site are elimnated. |In general, capping would use common conventional construction techniques

that have been proven reliable. MNaintenance would be required for both types of caps but woul d
be nmore intensive for the asphalt cap and woul d require annual crack sealing and seal coats.



Both caps would require guidelines to mnimze overall disturbances after they are installed.

Portions of either type of cap would need to be renmoved if future cleanup activities are
necessary (e.g., installing a ground-water punp and treat systen).

Surface Water. Repair or replacenent of the existing surface water drai nage systemis feasible
but nust be coordinated with soil excavation and capping activities. Conducting repair/

repl acenent activities prior to placing the cap would not be difficult to inplenent. Once a cap
is in place, nmaintenance, repair or replacenent of the existing drai nage systemor the
slip-lined systemwould be the nost difficult since it would require breaki ng through the cap

Sliplining nost pipes in the current drainage systemis technically feasible for nost, but not
all, of the drain pipes. Also, in order to find and access sone of the drainage pipes for
slip-lining, it may be necessary to excavate sonme of the slag. |In general, slag excavation is
nore difficult than renoving soil and newy fractured pieces of slag tend to be nore |eachable
in surface and ground water. Over the long-term it would be nost practicable to build a new
drai nage system for several reasons: (1) blueprints of the new systemwould be available to
future workers, owners, etc.; (2) a new drai nage systemcan be constructed within the cap thus
wor kers woul d not be exposed to contami nated soils beneath the cap when naking repairs; and (3)
the protective clay |ayer of the cap would probably not need to be breached if repairs or

repl acenent of new drai nage pi pes are necessary. Property access from adjacent |and owners for
installation of some parts of a new system woul d be necessary.

Di version of surface water run-on is also technically feasible. Property access for
installation of the surface water diversion systemfrom adjacent |and-owners, the Town of Ruston
and the Gty of Tacona woul d be necessary and is believed possible. In addition, the Gty would
have to verify that there was sufficient capacity at the Gty and/or Edwards Street outfalls to
accept the diverted surface water.

Denolition. Building denolition and dust suppression are technically and adm nistratively
i npl enent abl e because they enpl oy conventional trade nethods.

G ound Water. Goundwater nonitoring i s possible and has been conducted on this Site for
many years. Bi-annual nonitoring is currently being performed. Quarterly nonitoring would
begin as soon as soil excavation is conplete and before a cap is installed.

Shoreline Arnmoring. See discussion above under "long-term effectiveness and pernanence. "
(7) Cost

EPA has grouped Asarco's cost estimates into two major categories. The first group contains
these el ements of the cleanup that EPA believes are essential under any acceptabl e cl eanup
alternative. The total cost of these "essential elenments" is $22.5 nmillion. The estimted
costs of essential elenents and the disposal alternatives are shown in Table 8-2

(8) State Accept ance

The State of Washington concurs with the sel ected renedy and phased approach described in this
ROD for the former Asarco Taconma Smelter Facility. The conbination of neasures to excavate and
consolidate the nore highly contam nated soils and debris in a containnent facility with a
desi gn equival ent to federal hazardous waste di sposal standards, to cap the entire Site, and to
provide certain Site restrictions is appropriate and protective agai nst exposure to such soils
This current ROD provides for neasures to divert surface waters fromcontact with contam nants
however, the, ROD al so provides that additional renedial neasures nay be taken on surface water
shoul d such further nmeasures be necessary. Gound water will be addressed in a separate, second
phase ROD which will be prepared after the inpacts of the soils actions and water diversion
neasures under this ROD have been eval uated. This approach and sel ected remedy are deened to be
in conpliance with the environnental |aws and regul ations of the State

(9) Communi ty Acceptance

EPA hel d a 90-day public comment period on the cleanup activities for the Site. It received
approxi nately 900 conments either directly, or through Asarco or the Tacoma City Aub. In



addi tion, EPA has considered public coments in developing its selected renmedy by tracking the
| and use planning strategy and through contacts with and i nput fromthe public. Mich of the
public interest appears to be focused on what to do with the Asarco Site after the cleanup
however, there were many specific comments on the elenments of EPA's Preferred Alternative.

EPA believes that its selected remedy will be acceptable to the community based on the public
comrent received and their continued involvenent in inplenmentation of this cleanup

To date, the nost debated public issue regarding the cleanup itself has been whether to dispose
contami nated soil and other materials in an OCF. Many nenbers of the comunity, including the
el ected | eaders and | ocal business | eaders, expressed support for an OCF. |t appears that nost
of the support for on-site disposal was a result of Asarco's pronmise, in the "Agreenent in
Principle," with Ruston, Tacona, and the Park District, to fund an estinmated $15-20 nmillion of
future devel opnent activities on the Site

Al t hough the OCF provision in the Agreenent in Principle is not binding on EPA, the overwhel m ng
community support for an OCF is a significant factor in EPA's final renmedy selection. Severa
comrenters who general ly supported an OCF suggested design nodifications for the disposa
facility such as treating soil before disposal, constructing separate cells within the unit for
nore precise nonitoring and segregated di sposal of soil (see Section 7.2 for EPA's responses to
these comments). |In addition, several commenters encouraged EPA to select the renedy that woul d
be the nost protective of human health and the environnent over the |long-termand not be
influenced by Asarco's prom se of future devel opnent. Based on EPA's belief that an OCF can be
desi gned to be protective over the long-termand the overwhel mi ng conmunity support, EPA has
significantly nodified this conponent of its Preferred Alternative and sel ected disposal in an
OCF rat her than treatnent.

EPA has received other significant comments on its proposed approach to cleanup the Site
Several natural resource trustee agencies and environnental groups have actively participated
in EPA's technical nmeetings on cleanup and have submtted witten comments. They have stated
that EPA needs to develop an environnental ly sound cleanup for the Site that ends current

chem cal contami nation and that is not conmprom sed or underm ned by potential future |and uses
EPA believes that its cleanup neets those objectives and that it will be inportant for these
groups and local citizens to continue be involved with the review of the remedi al design plans
for this Site

In addition, the Departnent of Natural Resources, the U S. Fish and Wldlife Departnent,
Ctizens for a Healthy Bay and Asarco rai sed questions regarding the need for arnmoring the slag
based on the anount of slag erosion and the design of shoreline armoring. Although it is
visual ly apparent that slag is eroding, EPA agrees with the conmenters that the extent and

| ocation of erosion should be determined first (e.g., using durability tests). After this step
EPA has determ ned that additional design studies will be conducted to determ ne the location
and extent of arnoring, including cutbacks or excavation in order to anchor the base of the

ar mori ng.

EPA al so recei ved many coments that encouraged site cleanup to progress as quickly as possible
Therefore, EPA has decided that if the Site is ready to be capped, but all of the Ruston/North
Tacona residential soils have not been renoved fromthe Study Area, the Site will be capped and
an appropriate off-site disposal facility will be selected for these soils as per Ecology's
danger ous waste exenption



TABLE 8- 2.

Essential El enents:

Qperation &
Capi t al Mai nt enance Present
Activity Cost (annual) Wrth
Plant Site Soils:
Capping the Site
Snelter ........ $6.4 m........ $6,000 ........ $6.5 m
Sl ag
Peninsula ...... $923,000 ..... $5,800 ......... $1 m
Denolish fine ore bins building
$1.4 m......... $O ..., $1.4 m

Interception trenches
(for dewatering and diverting ground water)
$710,000 ....... $0 ... $710, 000
Surface Water:
Repl ace drai nage systemw th new drai nage
system

Shorel i ne Arnoring:

Shoreline arnmoring (riprap)

Snelter ....... $3.4 m....... $12,000 ....... $3.6 m
Sl ag
Peninsula ..... $2.5m........ $11,000 ....... $2.6 m

G ound Water and Marine Sedi nents:

Abandon production well
$9,750 ......... $0 ... $9, 790

Moni toring of ground water and sedinents
$650, 000 . .... $263,000 ....... $4.7 m

cosT

Plant Site Soils
(Excavat i on/ Tr eat ment / D sposal

Qperation &
Capi t al Mai nt enance Present
Activity Cost (annual ) Worth

(a) Excavation and treatnent of soil and materials
fromsource areas; treated soil put back below Site
cap

(b) Of-site disposal of debris

SUBTOTAL . . e s $50. 9

* Please note that Asarco recently revised its estinated
cost of on-site treatment ($38.2 mllion) fromthe
estimate that was used for Alternative PSS-4A in
Section (F) above ($48.2 mllion).

o

(c) Excavation and disposal of soil and debris in RCRA
COCF (no treatnent)
$22.6 m......... $12,000 ...... $22.8 m

(d) Excavation and treatnent of soil and di sposal of
treated soil and debris in on-site hazardous waste
| andfill



O her El enents:

control s
$500, 000

I nstitutional

Essential El enents Tot al

(e) Excavation and treatnent of soil and di sposal of
treated soil in on-site solid waste landfill, debris in
off-site hazardous waste landfill

$70m ........ $12,000 ....... $70.2 m
o
(f) Excavation, and off-site treatnent and di sposal of
soil and debris
$75.1 m......... $O ... $75.1 m

Excavati on/ Tr eat ment / Di sposal

Essential El enents
$22.5 mllion (a)
$22.5 mllion (c) $22.
$22.5 mllion + (d) $65.
$22.5 mllion (e) $70.
$22.5 mllion (f) $75.
*Thi s anobunt includes an estinmated cost of $200, 000

The deci sion whether to renove or fill

will

be nade

plus (b) $50.9 mllion

8 million
5 mllion =
2 mllion
1 mllion

to fill the tunnel.
during renedial

Renovi ng the tunnel
desi gn.

TOTAL O eanup Costs

$73.4 mllion
$45.3 mllion
$88 million

$92.7 mllion
$97.6 mllion

is estimated to cost $2.2 mllion.



9.0 THE SELECTED REMEDY

EPA' s sel ected renedy conbi nes el ements fromseveral of the nmedia-specific alternatives

descri bed above. The selected renedy neets the requirenents of the two nandatory threshold
criteria, protection of hunman health and the environnent and conpliance with ARARs, and provides
the best bal ance of benefits and trade-offs for the former Asarco Tacona Snelter site.

Several proposed actions described in EPA's Preferred Alternative have either been initiated or
conpl eted since the public comment period. Gound water and sedinents nonitoring is underway
(Qctober 1994). In addition, EPA has allowed Asarco to abandon the production well (Decenber
1994) .

The followi ng are the individual conponents of EPA' s Sel ected Renedy.

9.1 PLANT SITE SO LS

9.1.1 Excavate Soil and Granular Slag From Five Source Areas 9

Contaminated soil that fails the TCLP test in the stack hill, cooling pond and arsenic kitchen
areas and contanminated soil and granular slag fromthe copper refinery and fine ore bins

buil ding areas will be excavated to the extent feasible. The party (EPA or Asarco) conducting

the cleanup will performthe follow ng activities during soil excavation:

(a) Asarco will submt the additional soil borings data required under the ACC
(Cctober 1994) to EPA during renedi al design.

(b) Use interception trenches, or other applicable technol ogy, to divert ground water
where necessary to allow for easier excavation of soils.

(c) Control soil erosion and contam nated stormwater runoff by using best managenent
practices (for exanple, sedinent ponds, silt fences, diversion ditches, cut and
fill slopes).

(d) Confirmthat all necessary excavati on has been perforned.

(e) Renmove or fill the car tunnel to allow for future |land use plans. Wether the

railroad tunnel will remain will be determ ned after discussions with Burlington
Nort hern rail road.

(f) Conduct a wetl ands assessnent at the Site.
(9) Use capping material (see Section 9.1.3) to fill and regrade the excavated areas.

9 Excavation of the sixth source area, the southeast plant area, is inpracticable (see
"I mpl enentability" in Section 8.0 above.)

9.1.2 n-Site Disposal

(a) Construct an OCF northeast of the arsenic kitchen area. The OCF will be an
approxi mately 600-foot dianeter circular earth bermw th an estinated capacity of
240,000 cubic yards. The liner, cap, |leak detection, collection and renoval
system |eachate collection and renoval system and surface run-on and run-off
systemw || neet federal and state standards for a hazardous waste landfill, see
perfornmance standards in Section 9.9.

(b) Construct surface water and groundwater diversion controls (for exanple,
interception trenches and grout wall) around the OCF to prevent surface water
and ground water fromconing into contact with the CCF.

(c) Di spose the soils excavated fromthe source areas, the bricks tenporarily stored
on the stack hill, and the hazardous waste naterials tenporarily stored in the
fine ore bins building in the OCF. Materials that are not on-site as of the date
of this ROD will not be disposed in the CCF.



(d) Crush or shred over-sized debris prior to disposal

(e) Conduct the appropriate seismc studies in order to construct the OCF to withstand
eart hquakes and | andslides to the extent practicable.

(f) Monitor air quality to ensure that dust is not generated when soil and debris are
excavated and disposed in the OCF (see other "safety neasures" bel ow).

(9) Do not dispose wet naterials, including marine sedinents, in the OCF

(h) In the design plans for the OCF, allow for a limted anount of additional capacity
in the event nore than the estimated 160, 000 cubic yards of soil or 80,000 cubic
yards of denolition debris require disposal. |In the event the anobunt of waste to

be disposed is greater than the naxi numcapacity of the OCF, this nmaterial will
be di sposed off-site in an appropriate facility.

(i) Devel op a plan for the closure of Ruston Way adjacent to the Site when
construction of the OCF occurs

(j) Mai ntain the OCF in perpetuity.
9.1.3 Capping the Site (PSS and slag and the slag peninsul a)

After excavation of nmaterials fromthe source areas, cap the entire Site (with the exception of
the OCF and the possible exception of the Stack H Il area, see perfornmance standards bel ow)
with, frombottomto top, soil excavated during the residential Study Area cl eanup, a | ow
perneability clay liner, a gravel drainage |layer, at least 12 inches of clean topsoil (i.e.

bel ow MICA residential cleanup |levels), and sod, see Figure 7-1. The cap will neet the
performance standards identified in Section 9.9. Capping of the Site includes the follow ng

el enent s:

(a) Grade and prepare the Site for capping, including grading the ranp constructed
from Thorne Road slag. Use contam nated residential soils as a sub-base for the
cap only in areas of the Site where they will not cone into contact with ground
water, for exanple, the slag portions of the Site. Stockpile contam nated
residential soils on-site until they are ready to be used for capping.

(b) If the Site is ready to be capped, but not all of the residential soils have been
excavated fromthe Ruston/North Tacoma Study Area, an appropriate off-site
di sposal facility (see Ecol ogy's dangerous waste exenption dated Decenber 20,
1993) will be selected. Wiether a tenporary staging area, on- or off-site, wll be
necessary will be determ ned during renedial design

(c) Assure that existing asphalt and buil ding pads on the site will not cause pooling
and standi ng water beneath the cap. Elimnate pooling of surface water on the
surface of the cap.

(d) I ncorporate planning for future devel opnent, such as site grading, utilities,
surface water drainage systens, |andscaping and terracing, into design and
construction of the cap to the extent possible.

(e) Fence and plant low lying shrubs in areas deternmined to be too steep to cap (e.g.
the east and west gully slopes of the stack hill). Apply a geotextile material to
the soil to provide erosion protection, as well as a neans for supporting
veget ati ve devel opnent.

(f) Performmitigation activities if wetlands or aquatic ecosystens are adversely
i npacted by soil renoval or capping. Evaluate the feasibility of setting aside

areas on the slag peninsula to allow marine birds to feed and roost.

(9) Mai ntain the cap



9.2 DEMCOLI SH REMAI NI NG BU LDI NGS AND STRUCTURES

Derol i sh al

of the renmining buildings and structures on the snelter site. The sequence of

bui | ding denolition and construction of the OCF will be determi ned during renedial design

(a)

(b)

(c)

(d)

(e)

Prior to denmolition, inspect all remaining buildings and structures to |ocate and
identify all asbestos-containing material (ACM). Renove ACMfromthe on-site
bui | di ngs and di spose of it off-site in accordance with applicable federal and
state requirenents.

Vacuum and wash buil dings and structures at the Site before begi nning denolition
activities. Wsh areas of structures containing dust that are inaccessible for
vacuum ng to curtail dust emssions. Collect wastewaters generated fromthe dust
suppressi on system at each denolition site and route to a wastewater evaporation
system or dispose in an appropriate nmanner

Reactivate the air nonitoring stations which were used during previous denolition
activities (e.g., Site Stabilization-Phase 2).

Use conventional trade denolition techniques for the denolition of, or dismantling
of the remaining on-site structures. Use conventional equipnent, such as shears
grappl es, loaders, and cranes, where necessary to safely and efficiently dismantle
the structures.

Sanmple all debris fromdenolition of renmining buildings before disposal. D spose
any naterial other than wood waste that is determ ned to be hazardous waste using
the TCLP test (e.g., steel, concrete, netal) in the OCF. Dispose debris that is
not hazardous waste, but fails the wipe test, either off-site pursuant to a
dangerous waste exenption issued by Ecol ogy dated May 23, 1994, or in the OCF
Wiere appropriate, pressure wash debris. Recycle netal naterials that pass both
TCLP and the wipe test. Dispose all wood debris in an appropriate off-site
di sposal facility.

9.3 SURFACE WATER

(a)

(b)

(c)

Pl ug and abandon or renove the entire existing surface water drainage system and
install a new drainage system including outfalls, in the snmelter site cap to
collect or divert water that runs onto the Site fromthe off-site drai nage basins
and fromprecipitation that originates on the site. In addition, ensure that
seeps on the stack hill and other areas of the Site do not run on the Site

Moni tor surface water quality during and after inplenmentation of repair and
repl acenent of the drainage system soil renmoval, and capping. |If surface water
quality continues to exceed federal and state standards, treatnent of surface
water will be eval uated

Mai ntain the surface water drai nage system

9.4 SHORELI NE ARMORI NG

Shoreline arnmoring of the plant site and slag peninsula, see Figure 7-3

(a)

(b)
(c)

Determ ne the extent of shoreline erosion by performng durability tests on the
slag (e.g., specific gravity, absorption, accel erated expansion, abrasion tests
freeze/thaw test) and visual observation

Det erm ne where shoreline arnoring should be placed based on erosion tests.

Anchor arnoring on the slag face on the bayward side of the slag face along the
pl ant site and slag peninsula, as appropriate, to prevent erosion of the slag due
to currents, waves and tidal action. The interior portion of the Yacht dub basin
will not require arnoring



(d) Renmove abandoned structures, debris and waste (treated pilings, cables) near the
shoreline along the slag peninsula as necessary.

(e) Mtigate or conpensate for shoreline arnoring activities that may result in
adverse inpacts to intertidal habitat. Identify and analyze potential nitigation
neasures followi ng the guidelines under the dean Water Act and the state's
hydraulic code rules. EPA will work during the design phase of the cleanup with
the federal and state trustees of natural resources to develop a mtigation plan

Required mtigation measures to renedy the inpact to the marine environnment from
shoreline arnoring may include shoreline pull back and sl opi ng, devel opnent of
pocket beaches, nudflats, vegetated shallows, and shoreline irregularity, and may
occur on-site or off the Asarco property.

(f) Mai ntain the shoreline arnoring
9.5 GROUND WATER AND MARI NE SEDI MENTS
(a) Continue nonitoring surface water and ground water and sanpling narine sedi nents.

Future sanpling prograns nmay include further nonitoring of nmarine sedinents to
eval uat e whet her discharges fromthe Site after this cleanup are continuing to
contam nate the sediments. Renedial neasures to address offshore sedinents will
be included in a separate ROD.

(b) To control contam nants fromentering the deeper ground water, EPA directed Asarco
in Decenber 1994 to "abandon" the production well, a deep well in the central area
of the site that supplied water for snelter activities. Abandoning the well
i nvol ved naking snmall holes in and filling the well casing (the walls of the well)
with grout, a concrete-like naterial

9.6 OTHER ELEMENTS OF THE SELECTED REMEDY
9.6.1 Safety Measures

During cleanup, safety neasures include, at a minimum air nonitoring with H-vol and PMLO air
particulate nmonitors, using dust suppression techniques during excavation and di sposa

activities, lining and covering truck beds when transporting contam nated materials on public
roads, renoving soils fromtruck wheels before they travel on public roads (for exanple, from
the stack hill area to the lower Site), developing a transportation plan to establish |oca

truck routes to mnimze disruption to the community, and tenporarily storing hazardous waste
on-site in conpliance with waste pile requirenents.

9.6.2 Integrating Ceanup Wth Land Use Pl ans

Devel op an enforceabl e programof restrictions and gui delines to supplenent the actual cleanup
activities. Such nmeasures are necessary to ensure that devel opnent activities do not affect the
long-termeffectiveness of the cleanup and will include, but are not limted to the follow ng

(a) Establ i sh a mai ntenance and nonitoring programto ensure the continued integrity
of the low perneability soil cap, the OCF and shoreline arnoring

(b) Establ i sh guidelines to ensure that future cl eanup neasures (including, if
necessary, renediation of ground water and/or surface water) wll not be prevented
or hindered by devel opnent activities.

(c) Establ i sh gui delines for conducting construction and mai ntenance activities to
ensure that little or no remaining contam nation is exposed or rel eased during
future (post-cleanup) excavation. Develop additional guidelines to identify the
appropriate actions if contam nant exposure or rel ease occurs (e.g., Asarco's
responsi bility for disposal of contamnated soil). Activities addressed by these
procedures will include installation of underground utilities, basements or
el evator shafts and roadways.



(d) Use deed restrictions to prohibit the use of ground water at the Site and to
ensure conpliance with the program and gui delines described in (a), (b), and (c)
above.

(e) Devel op public educational nmaterials and nmarkers or signs for future users and
occupiers of the Site. The materials and narkers or signs will describe the
cl eanup and explain what the users and occupi ers should and should not to naintain
the effectiveness of the cleanup

9.6.3 Peri odi ¢ Revi ew

The protectiveness of the cleanup will be reviewed at |east every five years.

9.7 CLEANUP SCHEDULE
EPA estinmates that the selected remedy will take five years to conplete. It is possible that
soil renobval and/or capping in one area of the Site (for exanple, the stack hill or parking |ot)

can be conpl eted so that devel opnent activities can start prior to conpletion of the cleanup of
the entire Site

EPA wil|l not all ow devel opnent to begin in any area, however, until it determ nes that cleanup
in that area is conplete, that devel opnent is safe given cleanup activities taking place

el sewhere on-site, and that devel opnent would not interfere with potential cleanup neasures in
the future

9.8 COsT OF THE SELECTED REMEDY

EPA estimates that the cost to performthe Selected Renedy will be $45.3 mllion. These costs
are estinmated and are considered to be accurate to within -30%to +50% Costs are descri bed
using the present worth nethodol ogy with a discount rate equal to five percent. The cost
estimate includes direct and indirect capital costs, as well as annual operations and

mai nt enance costs. Qperation and nai ntenance (O & M costs have been estinated for 30 years but
O& Mactivities will be required in perpetuity. See Section 8(7) and Table 8-2 for a nore
conpl et e breakdown of costs.

9.9 PERFORVANCE STANDARDS

The final Site cleanup levels will be adjusted so that the overall cancer risk fromall of the
nmedi a and the exposure pathways will be equal to or less than 1 x 10-5 and the non-cancer
effects will be equal to or less than 1.0

PLANT SITE SO LS

In order to obtain the O eanup Ohjectives described in Section 6.7, perfornmance standards
and/ or remedi ati on goal s have been established for each mediumthat will be cleaned up

Source Areas. The boundaries of the source areas that require excavation generally will be
defined by soils that exceed hazardous waste | evels as determ ned by the TCLP test, see bel ow,
and by practical limts on excavation, see Section 8 - Inplenentability. |If soils outside the
source areas exceed hazardous waste |levels, EPA will evaluate whether further excavation is
warrant ed. These nunbers do not represent renediation goals but rather serve as markers for
areas to be excavated. Because all areas of the Site will be addressed by soil/slag renoval
the OCF, or the Site cap, specific renediation goals for PSS have not been sel ect ed.

Chemi cal ng/ L
Arsenic 5.0
Cadm um 1.0
Chr om um 5.0
Lead 5.0
Mer cury 0.2
Sel eni um 1.0
Silver 5.0



The entire site, excavated source and non-source areas, will be capped. The cap will neet the

requi renents described herein. |[f, however, after excavation, soil in the. stack hill areais
bel ow | evel s conparable to the action levels set for the Ruston/North Tacona cl eanup, a |ess
stringent cap using only soil and a vegetative cover will be required. "Conparable" levels wll

be determ ned by EPA and Ecol ogy.
Cover System

A low hydraulic conductivity layer including a mninmmof one (1) feet of conpacted soil over
the soil and slag with a maxi mum hydraulic conductivity of 1 X 10-7 cmisec, which is to be
desi gned, constructed, operated and nai ntained to maxi m ze renoval of water by the overlying
drai nage layer and to minimze infiltration of water into the contam nated soil, and sl ag.

A drainage layer of at least .5 feet or greater granular drainage naterials with a hydraulic
conductivity of 1 X 10-2 cnisec or equival ent. The drainage |ayer, which is placed above the

I ow hydraulic conductivity |ayer, nust be designed to mnimze the amount and residence tine of
water comng into contact with the | ow hydraulic conductivity layer, thereby decreasing the
potential for |eachate generation.

A top cover conprised of two (2) layers. The top conponent is vegetation designed to inpede
erosion while still allowing surface runoff frommajor stormevents. The |ower conponent is a
m ni mum of one (1) foot of soil capable of sustaining plant species that will mnimze erosion.

The cover system nust be designed and constructed to nmeet the follow ng perfornmance standards:

(a) Prevent direct contact of people, aninals, and surface water with contam nated
soils and sl ag.

(b) Prevent contam nated soil from bei ng wi nd-bl own.

(c) Provide long-termmnim zation of mgration of liquids through the Asarco Snelter
site.

(d) Functi on with m ni num nai nt enance.

(e) Pronot e drai nage and minimze erosion or abrasion of the cover.

(f) Accommopdat e settling and subsidence so that the cover's integrity is naintained.

(9) A construction quality assurance (CQA) program shall be established for the cover

systemto ensure that the constructed cover neets or exceeds all design criteria
and specifications.

Modi fications of the cover systemin areas where devel opnent will occur will need to be approved
by EPA on a case-by-case basis.

Post O osure Care

Maintain the integrity and effectiveness of the final cover, including periodic inspections and
nmaking repairs to the soil cap as necessary to correct the effects of settling, subsidence,
erosion, or other events.

Prevent run-on and run-off from eroding or otherw se danmagi ng the final cover.

CONTAI NVENT FACI LI TY

The foll owi ng perfornmance standards are based on requirenents in 40 CF. R Part 264 for
hazar dous waste landfills. 10

10 Specific references to federal regulations only are set forth in this section. The
requirenents of this section are intended to also conply with state requirenents for
landfills set forth in WAC 173-303- 665.



Bottom Li ner System (40 CFR Sections 264.301(c) (i), 264.301(a))(1)(i), (ii), and (iii))

A conposite top liner including a mninumof one (1) foot of conpacted soil with a maxi mum
hydraul i ¢ conductivity of 1 X 10-7 cnisec overlain by a flexible nenbrane |iner

A conposite bottomliner including a mnimumof three (3) feet of conpacted soil with a maxi mum
hydraul i ¢ conductivity of 1 X 10-7 cnmisec overlain by a flexible nenbrane |iner designed to
prevent the mgration of hazardous constituents into the upper conponents.

The upper conponent of the top and bottom conposite liner will be designed and constructed to
prevent mgration of hazardous constituents into this conponent during the active life and
post-closure period. The | ower conponent of the top and bottom conposite liner will be designed
and constructed to mnimze the mgration of hazardous contents if a breach in the upper
conponent were to occur

The liner systemshall be designed and constructed to conply with 40 CFR Sections 264. 301
(a)(1)(i), (ii), and (iii) to assure that it is engineered to withstand the chem cal and
physical stresses it will be subjected to while containing the waste. The |iner systemshall be
|l ocated, designed, constructed, and operated to be conpletely above the seasonal high water

tabl e.

Leachate Col | ection and Renoval System (40 CFR Sections 264.301(c)(2)) and
264.301(c)(3) and (iv))

The | eachate collection and renoval systemimedi ately above the top liner nust be designed,
constructed, operated, and maintained to collect and renove | eachate fromthe landfill during
the active life and post-closure care period. |t shall be designed and operated to ensure.
that | eachate depth over the liner does not exceed one (1) foot.

The | eachate collection and renoval systemimedi ately above the top liner shall be designed
and constructed to conply with 40 CFR Sections 264.301 (c)(3) (iii) and (iv) to assure that it
is engineered to withstand the chem cal and physical stresses it will be subjected to and to
m ni m ze cl oggi ng.

Whet her | eachate will be treated and di scharged on-site or disposed off-site will be determ ned
during remedi al design

Leak Detection Collection and Renoval System (40 CFR Sections 264.301(c)(3)(i-v), 264.301
(0)(4), 264.302, and 264.304).

The | eak detection, collection and renoval systemin between the liners shall be constructed
with a bottom sl ope of one percent or nore of granular drainage materials with a hydraulic
conductivity of 1 X 10-2 cnisec and a thickness of 12 inches or nore, or with synthetic or
geonet drainage naterials with a transmssivity of 3 X 10-5 n2/sec or nore and it shall be
constructed with sunps and |iquid renoval nethods that shall be operated to mninmize the head on
the bottomliner systemin accordance with 40 CFR Sections 264.301 (c¢)(3)(v) and 264.301 (c)(4).
An action | eakage rate and response action plan will be established for the. OCF in accordance
with 40 CFR Sections 264.302 and 264.304 to address design flowrates in the | eak detection
systemwhich will result in a head greater than a foot on the bottomliner system

The | eak detection, collection and renoval systemin between the liners shall be designed and
constructed to conply with 40 CFR Sections 264.301 (c)(3)(iii) and (iv) to assure that it is
engi neered to withstand the chem cal and physical stresses it will be subjected to and to

m ni m ze cl oggi ng.

Surface Run-on Control System (40 CFR Sections 264.301 (g) and (i))

Desi gn, construct, operate and maintain a run-on control system capable of preventing flow onto
the active portion of the landfill during peak discharge fromat |east a 25-year storm
Col l ection and holding facilities which are associated with this systemnust be enptied
expeditiously after storns to nmintain design capacity of the system



Surface Run-off Control System (40 CFR Sections 264.301 (h) and (i))

Desi gn, construct, operate, and naintain a run-off nmanagenent systemto collect and control at
|l east the water volune resulting froma 24 hour, 25-year storm Collection and hol di ng
facilities which are associated with this systemnust be enptied expeditiously after storns to
nmai ntai n design capacity of the system D scharges to Commencenent Bay shall conply with
surface water perfornmance standards.

Control of Particulate (40 CFR Section 264.301 (j))

The OCF shall be operated to control w nd dispersal of contam nated soil, slag and debris placed
init.

Moni toring, |nspection, and Construction Quality Control (40 CFR Sections 264.303, and 264.19)

A CQA program shall be established for the OCF to ensure that the constructed unit neets or
exceeds all design criteria and specifications in accordance with 40 CFR Sections 264.19 and
264.303. The landfill systens nust be inspected during operation and the | eak detection system
after closure. Inspection of the landfill during operations will be in accordance with 40 CFR
Section 264. 303

Cover System (40 CFR Sections 264.310 and 264. 19)

A conposite |l ow hydraulic conductivity layer including a mninmmof tw (2) feet of conpacted
soil over the waste with a nmaxi num hydraulic conductivity of 1 X 10-7 cnmisec overlain by a
flexi bl e nenbrane |iner designed, constructed, operated and nai ntai ned to maxi m ze renoval of
wat er by the overlying drainage layer and to minimze infiltration of water into the

contami nated soil, slag and debris in the OCF

A drai nage | ayer of one (1) foot or greater granular drainage naterials with a hydraulic
conductivity of 1 X 10-2 cnisec and a thickness of 12 inches or nore, or with synthetic geonet
drainage materials with a transmssivity of 3 X 10-5 nR/sec or nore overlain by filter layer to
prevent clogging of the drainage |ayer. The drainage |ayer, which is placed above the conposite
| ow hydraulic conductivity | ayer, nust be designed to mnimze the anount and residence tine

of water comng into contact with the conposite | ow hydraulic conductivity |ayer, thereby
decreasing the potential for |eachate generation

A top cover layer conprised of two (2) layers. The top conponent is vegetation designed to

i npede erosion, but allowing the surface runoff fromnajor stormevents. The | ower conponent
is amnmmof two (2) feet of soil capable of sustaining plant species that will mnimze
erosi on

The cover system nust be designed and constructed to neet the follow ng performance standards
speci fied under 40 CFR Sections 264.111 and 264. 310:

(a) M ni m ze the need for further maintenance

(b) Control, mnimze or elimnate, to the extent necessary to protect human health
and the environnent, post-closure escape of hazardous waste, hazardous
constituents, |eachate, contam nated run-off, or hazardous waste deconposition
products to the ground or surface waters or to the atnosphere.

(c) Provide long-termmni m zation of mgration of liquids through the closed OCF
(d) Functi on with m ni num nai nt enance

(e) Pronot e drai nage and minimze erosion or abrasion of the cover

(f) Accommopdat e settling and subsidence so that the cover's integrity is nmaintained
(9) Have a perneability less than or equal to the perneability of any bottom i ner

system or natural subsoils present



(h) A CQA program shall be established for the OCF cover systemto ensure that the
constructed cover neets or exceeds all design criteria and specifications in
accordance with 40 CFR Section 264. 19.

Closure Certification and Post O osure Care of the OCF (40 CFR Sections 264. 310, 264. 115,
264.116, 264.117, 264.118, 264.119, and 264.120)

The closure certification, nonitoring, operation, naintenance and record keepi ng requirenents of
40 CFR Sections 264.310, 264.115, 264.116, 264.117, and 264.118 must be adhered to after closure
of the OCF. The post-closure period for the OCF shall be indefinite.

DEMOLI TI ON EXCAVATI ON DI SPOSAL

(a) Air. H-vol and PMLO air particulate nonitors will be used to confirmthat the
follow ng | evel s are not exceeded.

Chemi cal ng/ L11
Arsenic 02
Lead 0.75
PMLO 75
(b) Dust Control. A "no-visible dust" standard will be in effect.

11 The arsenic levee is based on 5 x 10-5 risk-based | evels over a 10 year period The |ead
level is based on % the allowabl e PSAPCA | evel. PMLO |evels are based on half of the
quarterly all owabl e 24-hour all owance.

SURFACE WATER

The remedial goals identified for surface water in EPA s Septenber 1993 docunent entitled,
"EPA's Prelimnary Renedial Action Chjectives," (Table 9-1) are the perfornance standards that
surface water discharging i nto Commencenent Bay nust nmeet. Wether a m xing zone for point
source discharges is necessary will be determ ned during renedial design.

Shoreline Arnoring

M nim ze the rel ease of slag particles into the bay.

G ound Water

The prelimnary renediation goals for dass Ill ground water inpacting surface water (water that
is not suitable for drinking) (Table 9-2) will be used as a benchnmark to determ ne the

effectiveness of source control activities. Final groundwater renedi ation goals will be
selected in a final ROD for ground water.



TABLE 9-1.
REMEDI ATI ON
QOAL

CONTAM NANT (/L)
Arseni c 2.0
Beryllium 1.0
Cadmi um 8.0
Chr om um VI 50
Copper 10.0
Lead 5.8
Mer cury 0.2

N ckel 7.9
Sel eni um 71
Sil ver 1.2
Zinc 76.6
Total Petrol eum 10, 000.0

NOTE:

di scharge woul d be at the edge of the designated m xing zone in Puget Sound.

Hydr ocar bons

MICA B,

MICA B,

MICA B,

MICA B,

REMEDI ATI ON GOALS FOR SURFACE WATER | MPACTI NG PUGET SOUND

REFERENCE

PQ.a based on the CRDLb
CRDL

WX for aquatic life

WO/ WS for aquatic life

MICA B, PQ. based on EPA Method 1220.2
which has an IDL of 1.0 to 2.0

MICA B,

MICA B,

MICA B,

MICA B,

MICA B,

MICA B,

WS
PQ. based on CRDL

WS

WQC/ WS for aquatic life
WS

WS

MICA B, Ecol ogy's Quideline for D scharges

Containing Ql

and Grease of M neral

Oigin

Ani l'i ne 1.3-37 Prelimnary criteria for the protection of aquatic
life

4- Chl oroani line 29-61 Prelimnary criteria for the protection of aquatic
life

N- Met hyl ani |'i ne 160 MICA B, ri sk-based

NN trosodi - 10 MICA B, PQ. based on CRDL

phenyl am ne

a Practical Quantitation Limt

b Contract Required Detection Level

If use of a mxing zone is appropriate,

the conpliance point for the surface water

These val ues have

not been adjusted to take into account the background | evels of these contam nants in
uncontam nated surface water on land or in surface water in Puget Sound.



TABLE 9-2. PRELI M NARY REMEDI ATI ON GOALS FOR CLASS |11 GROUND WATER
I MPACTI NG SURFACE WATER | N PUGET SCUND

EPA
REMEDI ATl ON
GOAL

CONTAM NANT (/L) REFERENCE

Arsenic 6 MICA B, background [ MTCA B nunber
(106 risk) for fish consunption is 0.14

Beryllium 1.0 MICA B, PQ. based on CRDL [ MTCA B
nunber (10-6 risk) for fish consunption is
0. 08

Cadm um 8.0 MICA B, Water Quality Standards (WQS) for
aquatic life

Chrom um WV 50 MICA B, Water Quality Criteria (WX) /WS
for aquatic life

Copper 40 MICA B, background (WS is 2.5)

Lead 12 MICA B, background (WX is 5.8)

Mer cury 0.2 MICA B, PQ. based on CRDL (WX/ WQC
are 0.025)

N ckel 0.2 MICA B, background (WS is 7.9)

Sel eni um 71 MICA B, WU/ WS for aquatic life

Silver 1.2 MICA B, WX for aquatic life

Zinc 98 MICA B, background (WX is 76.6)

Total Petrol eum 10, 000.0 MICA B ARAR, Ecol ogy Quideline for

Hydr ocar bons Di scharges Containing Q| and G ease of
Mneral Origin (using TPH anal ysi s)

Ani l'i ne 1.3-37 Prelimnary criteria for the protection of
aquatic life

4- Chl oroani line 29-61 Prelimnary criteria for the protection of
aquatic life

N-Met hyl ani |'i ne 160 MICA B, risk-based (10-6)

NN troso- 10 MICA B, PQ. based on CRDL [ MTCA B

di phenyl am ne nunber (10-6 risk) for fish consunptionis 6.1



10.0  STATUTORY DETERM NATI ONS
10.1  PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The selected renmedy will elimnate, reduce, or control exposure to contam nants on the Site at
the former Asarco Smelter facility. R sks fromexposure to soil, slag, and surface water will
be elimnated by renmoving and isol ating source area soils, capping contam nated soil and sl ag
denol i shing the remai ni ng buil dings, replacing the existing drainage systemw th a new drai nage
system and arnoring portions of the shoreline

An enforceabl e program consi sting of |egal, engineering and administrative restrictions and
guidelines will also be devel oped to supplenent the actual cleanup activities. This programis
required in order to assure that the cleanup activities remain protective (e.g., cap, arnoring
and OCF mai ntenance), to prohibit certain activities (e.g., drinking ground water), and to
address the residual risk of the contanminants left on site.

Accordingly, the selected renedy is protective of hunan health and the environnent.
10.2 COVPLI ANCE W TH ARARs

The selected remedy will attain ARARs under federal and state | aw (see Table B-8 in Appendi x B)
Conpl i ance with requirenents for selection of cleanup actions under MICA are discussed in
Section 10.4 below. The interimneasures waiver will be used for the state ARAR for restoring
ground water. EPA will select a final renmedial action for ground water that will attain the
ARAR or provide a justification for its waiver

10.3 COST- EFFECTI VENESS

The cost of the selected renedy is proportional to its overall effectiveness and it represents a
reasonabl e value for the noney to be spent. EPA nade this determ nati on by Conparing the

cost and effectiveness of treating soil versus disposing untreated soil and debris in an OCF
based on the significant community support for on-site disposal

EPA bel i eves that excavating soil fromthe source areas is the key step to reduci ng contam nant
concentrations in ground water and surface water. How to dispose of the contam nated soil has
been the nmobst significant issue in this cleanup. Treating contanminated soil with a
solidification/stabilization process will bind contamnants in a cenment-like mxture (but will
not detoxify or reduce concentrations). Contamnants in treated soil are unlikely to nove out
of the soil into other nedia. The treated soil can be used as sub-base for a site cap. The
estimated cost of treating soil is $38.2 nillion. |If soil treatnent were selected, the
estimated cost for off-site disposal of contam nated debris (which cannot be treated) is $12.7
mllion, for a cost of $50.9 mllion. 12

12 The $50.9 nmillion is in addition to the estimated cost of $22.5 mllion for the
“essential elenents" of the renedy (see Section 8.7 above).

Both soil and debris can be disposed in an OCF. The OCF option will attain a simlar objective
to treatnent, which is mnimzing the novenent of contam nants into other nedia, by containing
the contamnated soil in a large on-site landfill. The nost significant technical difference
between treatnent and the OCF is that active neasures, other than nonitoring, would not have
been necessary for the treated soil but a pernanent operation and mai ntenance (Q&\ programis
required to maintain the integrity of the OCF. The Q&M programwill be a legally enforceable
conmponent of the cleanup. The estinated coat for disposal in an OCF is $22.8 mllion

The difference in estinated costs between the treatnent and OCF options is $28 nmillion. EPA
concl udes that because the ability of the OCF to isolate contaminants fromthe environnent is
as effective as treating contam nated soil, and because of the strong comunity support/or on-
site disposal, the OCF is a cost-effective solution

It should be noted that the estinmated cost to transport and di spose soil and debris in an
off-site landfill is $75.1 mllion, over $50 nillion higher than the OCF option. Al though
off-site disposal would permanently avoid all potential problens associated with | eaving

contami nation on-site, EPA believes that, in conparison, the OCF still represents the best val ue



for the noney. This determination is also based on the fact that significant contam nation
e.g., 15 mllion tons of slag would remain at the Site even if contam nated soils fromthe
source areas were disposed off-site. Of-site disposal does not nmean that problens at the Site
are elimnated

EPA has determ ned that the other conponents of the selected renedy are al so cost-effective
because they represent a reasonabl e cleanup val ue for the noney.

10. 4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS, AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE
MAXI MUM EXTENT PRACTI CABLE

The NCP states that this requirenent is fulfilled by selecting the alterative that is
protective, conplies with ARARs, and provi des the best balance of trade-offs in terns of the
five balancing criteria (nunbers 3 through 7 in Section 8.0). The nodifying criteria (nunbers 8
and 9) shall also be considered. Under MICA Section 173-340-360(5), very simlar criteria are
used to sel ect permanent solutions to the maxi num extent practicable and to sel ect from anong
the hierarchy of cleanup technol ogies in 173-340-360(4).

Again, the crucial decision at this Site is howto nmanage soil excavated fromthe source areas
and denolition debris. The alternatives range fromtreating soil to disposing soil and debris
without treatnment, in an OCF, to disposing soil and debris off-site. EPA believes that each of
these alternatives is protective and conplies with ARARs. For the follow ng reasons, EPA has
determ ned that disposing soil and debris, without treatment, in an OCF provi des the best

bal ance of trade-offs considering the balancing and nodifying criteria, (e.g., comunity

accept ance).

The nost inportant differences in the alternatives are with respect to long-termeffectiveness
cost, and comunity acceptance. Treating soils with a solidification/stabilization technol ogy
appears to be effective in preventing the novenent of contam nants out of soils into other
nedia. Treatnment will not destroy or reduce the toxicity of contam nants, thus requiring
long-termnonitoring to ensure that treatment renmains effective. Treated soils mght have been
put back on the Site as sub-base for a cap but not in areas where construction is likely to
occur, naking it | ess accommbdati ng of future uses than an OCF. The estinated cost of treatnent
is $38.2 nillion, plus $12.7 mllion for disposing debris that cannot be treated, for a total of
50.9 million. In addition, during the 90-day public coment period, approxinately 830 out of 900
local residents, businesses and |ocal officials supported an OCF and future devel opnent of the
Site.

Di sposing soil and debris in an off-site landfill would be the nost effective solution for the
Site over the |ong-term because the probl ens associated with on-site managenent of this soil and
debris would be elimnated. It is, however, inportant to renenber that regardl ess of which

alternative is selected, an estimated 15 mllion tons of slag, which contains hazardous
substances, and contaninated soil not within the source areas will remain at the Site because
it is inpracticable to renove and dispose it el sewhere. Although slag and non-source area soi
currently contribute | ess than the source areas to groundwater contam nation, these are stil
contami nated areas that cannot be left alone. Their contribution to groundwater contam nation
can further be reduced by capping these areas. Thus, even if EPA selected off-site disposal of

soil and debris, |ong-term nmanagenent of the contami nation that renmains on-site would still be
an inportant conponent of EPA s cleanup. Of-site disposal, excluding nanagenent of renaining
slag and soil on-site, is estimated to cost $75.1 nillion. |In addition, 830 out of 900

comrent ers supported an OCF and future devel opment of the Site

The OCF option, which consolidates the nost contam nated soil and debris in a landfill on-site
is an effective solution over the long-termif it is designed and constructed properly and
continuous attention is paid to its operation and mai ntenance. 13 Its estinated cost of $22.8
mllionis significantly less than the $50.9 mllion for treatnent and the $75.1 mllion for
off-site disposal. Further, Asarco has denonstrated that the OCF can be constructed on-site so
as not to interfere with plans for future devel opnment of the property. Coments from

i ndividual s and groups in the comunity overwhel mi ngly endorsed this approach because of their
desire to see such devel opnent at the Site. Accordingly, because it is an effective nmethod to
i solate contam nants fromthe environment, costs significantly less than other options, and is
nost accommodati ng of future uses desired by the community, EPA has determ ned that the OCF
opti on provi des the best bal ance of tradeoffs and, therefore, is the pernmanent solution to the



maxi mum extent practicable for cleanup of the Asarco Site. For the sane reasons, under MICA
sel ecting disposal in an engineered facility is appropriate even though i mmobilization of
hazar dous substances is nore preferred in the regul ati ons.

EPA has determ ned that other conponents of the selected remedy are al so pernmanent to the
maxi mum extent practicabl e.

13 EPA' s anal ysis shows that treating soil before it is placed in an OCF does not provide
significant benefits in terns of reducing contam nants noving into the environnent
should there be a structural failure of the OCF in the future. Therefore, this option
has not been selected. See Section 7.2 and Appendi x D.

10.5 PREFERENCE FCR TREATMENT AS A PRI NCI PAL ELEMENT

As explained in Section 10.4 above, none of the conponents of the selected renedy will satisfy
the preference for treatnent. |If treatnent of surface water is necessary in the future, the
preference for treatnent woul d be satisfied.

11.0 DOCUMENTATI ON CF SI GNI FI CANT CHANGES

In the Proposed Plan, EPA recommended treatnment of contam nated source area soils because
treated soils did not significantly | each above regulatory | evels and EPA believed that the
community and the elected officials were strongly opposed to an OCF based on neetings held in
the community over the past several years. During the public coment period on the Proposed
Pl an, EPA received comments fromthe najority of the public and their elected representatives
strongly encouragi ng the selection of an OCF in lieu of soil treatnent
(solidification/stabilization) and di sposal

The two approaches for these soils are conparable in terns of their overall protectiveness but
differ primarily with respect to their cost and conmpatibility with future | and use and comunity
acceptance. For the reasons stated above, EPA's sel ected renedy provides for the on-site

contai nnent of excavated source area soils. Soils will not require treatnent before disposal in
the OCF

In the Proposed Plan, EPA recommended that the slag shoreline along the Asarco Site and the

slag peninsula be arnored with riprap. During the public comment period, several conmenters
wonder ed whet her the shoreline was erodi ng, whether the erosion was causi ng an adverse inpact on
the adjacent narine sedinent and if nore harmthan good woul d be caused if by adversely

i npacting existing habitat which lived on the current slag face

Several commenters questioned whether the slag shoreline was eroding, whether the eroded sl ag
particles caused an adverse i npact on the adjacent marine environnment, and why the shoreline
needed to be arnored since it is already providing a suitable habitat for nmarine biota. |If
shoreline arnoring was determ ned to be necessary, comenters al so questioned how it would be
anchored to the existing slag face and why riprap (large rocks) was sel ected instead of
artificial beach nourishnent (small rocks and sand) to arnor the slag

After evaluating the comments received and finding out that a shoreline nonitoring station
consisting of large rocks piled against the shoreline was destroyed by tidal action and strong
shoreline currents, EPA still believes that sone anount of shoreline arnoring will be necessary
to prevent erosion of slag particles, which cause adverse effects to nmarine organisns in the
Bay. However, EPA has determ ned that before the design of the shoreline arnoring begins,

addi tional data should be collected to determine (1) the extent of shoreline erosion; (2) how
and where arnoring should be placed; and (3) the inpact of arnmoring to the existing narine biota
versus the inpact of not arnoring slag to the narine biota over tine. EPA will encourage other
state and federal resource agencies and community groups to participate in the devel opnent of
the shoreline arnoring
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1.0 OVERVI EW

The U.S. Environmental Protection Agency (EPA) has witten this Responsiveness Summary to
respond to public conmrents received regarding the Proposed Plan for cleanup of the forner Asarco
Snelter Site. EPAinitially held a public comment period from August 12 through Cctober 11
1994. At the request of nmenbers of the community, the comment period was extended to Novenber
10, 1994. This docunent reflects all of the comrents that were either voiced at one of the two
public neetings held during the comment period, or submitted in witing. Questions that were
asked and answered at the public neetings, held on August 30 and Septenber 19, 1994, are
recorded in the neeting transcripts, and are not included in this docunent. The transcripts are
available in the Adm nistrative Record for the Site is |located at EPA Region 10, the Main Branch
of the Tacoma Public Library and all of the Information Repositories listed in Table B-1 in
Appendi x B.

In addition to EPA's efforts, Asarco solicited public comments on EPA's Proposed O eanup Plan as
well as on an "Agreenent in Principle" between the conpany and | ocal governnents for future
devel opnent of the site. Comments received by Asarco in response to its request have been
sumari zed and are included with Asarco's comments on the Proposed Plan, Section 3.0 of this
docunent. The Responsiveness Summary neets the requirenents of the Conprehensive Environnenta
Response, Conpensation and Liability Act (CERCLA) of 1980 as anmended by the Superfund Anendrents
and Reaut horization Act of 1986 (SARA).

1.1 S| TE BACKGROUND

The fornmer Asarco Smelter project is part of the Commencenent Bay Nearshore/ Tidefl ats Superfund
Site in Tacoma, Washington. The Commencenent Bay Site was placed on the National Priorities
List (NPL) in Septenber 1983. The Asarco Snelter Facility and the adjacent Taconma Yacht C ub
breakwat er (sl ag peninsula) are | ocated along the shoreline in Tacoma and Ruston, Washi ngton

The former Asarco Smelter Site (the Asarco Site) consists of the 67-acre snelter property and
the 23-acre adjacent peninsula. Many of the facility buildings and structures were erected on
slag fill (a black, rock-1ike byproduct fromthe snelting process), which extended the existing
shoreline when nolten slag material was poured into Commencenent Bay during smelting
operations. An estinmated 15 million tons of slag exist on the snelter property and al ong the
sl ag peni nsul a.

Metal snelting and refining operations were active at the Asarco Site fromthe |late 1800s unti
1985 when the snelter facility was closed. During that tine, |ead and copper were refined from
netal -bearing ores and by-products of the snelting operations were further refined to produce

ot her narketabl e products such as arsenic, sulfuric acid and sul fur dioxide. Metals and organic
conpounds were released into the air, soil, and Commencenent Bay as a result of these
operations. Metals in the slag, or that were released into the soil have migrated into the Bay
and i nto groundwat er underneath the Asarco Site

Over the past several years, sanples of soil, slag, surface, and groundwater have been taken at
the Asarco Site. Elevated concentrations of heavy netal s and some organi c conpounds were
detected in soil and slag throughout the property as well as in the Bay, groundwater and

of f-shore sedinents. The contam nants of nost concern for possible effects to public health and
the environnent include: arsenic, cadm um chromum copper, |lead, nickel, silver, zinc, and

di mret hyl ani | i ne

Sanpl es show that the principal threat to hunan health and the environnent is the contam nated
material in the "source areas." EPA and Asarco have identified the followi ng six source areas
the Stack H Il, Copper Refinery Area, Cooling Pond, Arsenic Kitchen, Fine Oe Bins Building, and
the Southeast Area of the Plant. These are areas that have the hi ghest known concentrations

of metals and/or organi c conpounds and continue to act as the primary known sources of

contam nation to the Bay and groundwater. El evated arsenic concentrati ons ranging up to 403, 100
parts per mllion (ppm) were detected in soil sanples at one source area at the Asarco Site.

H ghly nobil e organi c conpounds are al so considered a principal threat because they are |eaching
out into surface and groundwater that is flowi ng i nto Commencenent Bay.

Cl eanup actions are necessary at the Asarco Site because it currently poses |ong-term cancer
risks for workers, possible future visitors or residents, sealife, and aninals. EPA has



sel ected a conprehensive cleanup strategy in order to address the nultiple sources of

contam nation at the snelter property and along the slag peninsular EPA identified a range of
alternatives (series of choices) to achieve cleanup objectives and goals for the Asarco Site.
These alternatives are summari zed in Table 7-1 of the Record of Decision. EPA has evaluated the
choi ces and public comrents on the Propose Plan, and has sel ected the Phase | (source control)
cleanup renedy for the Asarco Site. 1In addition to evaluating cleanup options, representatives
of Asarco, the Gty of Tacoma (Taconm), the Town of Ruston (Ruston), and the Metropolitan Park
District (the Park District) have forned a "l and use comittee" which has negotiated an
"Agreenent in Principle" that calls for preparation of a consensual Master Use Plan for future
devel opnent of the Asarco Site after cleanup

1.2 PROPOSED PLAN FOR CLEANUP

One of EPA' s objectives in issuing the Proposed Plan is to enable the public to participate in
the process for selection of a cleanup approach for the Asarco Site. Public coments are
solicited to determ ne whether the range of approaches is adequate, whether the discussion of

di fferences between approaches is reasonabl e and conprehensi ve, whether EPA has nade good
choices in developing a preferred alternative, and whether the choices nmade will neet community
obj ectives for the Asarco Site

I n devel opi ng the Proposed Plan, EPA considered the follow ng nine | egally nandated Superfund
evaluation criteria:

(1) Overall protection of human health and the environnent;

(2) Conpl i ance with federal and state environnmental standards;
(3) Long-term effecti veness and per manence

(4) Reduction of toxicity nmobility, or volune through treatnent;
(5) Short-term effectiveness;

(6) i npl enentability;

(7) Cost ;

(8) State acceptance; and

(9) Communi ty accept ance.

The Preferred Alternative, outlined in EPA's Proposed Plan, addressed contam nation of plant
site soils, the slag peninsula, groundwater, and surface water. |t was based on the
alternatives summarized in Table 7-1 in the Record of Decision, plus additional elenents that
EPA bel i eves were necessary for a conprehensive cleanup. The individual conponents of the
Preferred Alternative included excavation and treatnment of soils fromthe source areas; disposa
of soil and other materials; capping the entire Asarco Site; denolition of the renaining
bui |l di ngs; replacenment of the entire surface water drainage systen shoreline arnmoring of the
plant site and sl ag peninsul a; abandonnment of the production well; nonitoring of surface and
groundwat er and sanpling of marine sedinents; safety neasures; integration of cleanup with | and
use pl ans; cl eanup schedul e; and costs

1.3 SELECTED REMEDY

EPA has carefully evaluated all of the cleanup alternatives and public coments received on the
Proposed Pl an, and has selected a cleanup renedy to control the source of contam nation at the
Asarco Site. This selected renedy is Phase | of the conprehensive cleanup plan, and is described
in detail in Section 9.0 of the Record of Decision. In general, the selected remedy for source
control of the contam nation at the Asarco Site includes excavation of source area soils,
derolition of the renmining buildings and structures, disposal of the source area soils and
denolition debris in an on-site containment facility (OCF) which neets or exceeds regulatory
standards for hazardous waste landfills, cap the entire Site except for the OCF which has its
own cover, replace the entire surface water drainage system arnor portions of the plant site
and sl ag peninsula shoreline, continue to nonitor the surface water and groundwater, sanple

nmari ne sedi nents and devel op and i npl enent an enforceabl e programof restrictions and gui del i nes
to suppl ement the actual cleanup activities to ensure that the renedial action renains
protective.

1.4 SUMVARY OF COVMUNI TY | NVOLVEMENT AND CONCERNS

EPA has placed a high priority on comunity invol venent because many Ruston and North Tacoma



property owners and residents nay be affected by EPA s chosen cl eanup approach. EPA recogni zes
that, in addition to cleaning up contam nation at the Asarco Site, the comunity is very
interested in the future use of this property. Although the primary mssion of the EPAis to
design a cleanup that protects hunman health and the environment, EPA believes that this can be
acconpl i shed with future devel opment of the Asarco Site in mnd. To achieve this goal
significant citizen participation has been inportant to EPA's process for selecting a renedy.
The followi ng activities were undertaken by EPA to seek public input:

. Avai l ability Sessions where citizens could visit one-on-one with EPA and Asarco
to discuss cl eanup pl ans,

. Meetings with interested snall groups to discuss investigation findings and
cl eanup alternatives

. Interviews with individual citizens to inprove understanding of comunity concerns;

. A 90-day public coment period to provide citizens with an opportunity to review
the Proposed Plan and ot her docunents related to the cleanup and subnit conments to
EPA,

. Two public neetings, held on August 30 and Septenber 19, 1994, to answer questions

and obtain citizen i nput on EPA's Proposed Pl an; and

. Meetings with the Ruston/North Taconma Coordi nating Forum which is conprised
of representatives fromlocal, state and federal nunicipalities or agencies.

Transcripts of the August 30 and Septenber 19 public neetings and the public comment letters

and cards received by EPA are part of the Asarco Smelter Administrative Record, which is
avai |l abl e for view ng at EPA Region 10, the Miin Branch of the Taconma Public Library and all of
the information repositories listed in Table B-1 in Appendix B. In general, the comrenters
expressed concerns about the soil, groundwater, and surface water contam nation, and its health
effects; the longevity and stability of on-site contai nnent/disposal; the effects on future | and
use; and issues involving the cleanup plan design, costs, and benefits to the comunity from
future devel opnent.

The next six paragraphs provide a summary of comments received and are followed by a detailed
response section to specific comments. During the comment period, numerous comenters expressed
preferences regardi ng the cleanup of the contam nated soils. Sone commented specifically in
relation to the future devel opnent of the Asarco Site. Many comenters stated a preference for
on-site contai nnent of the contam nated soils, reasoning that only by approving the | ess
expensive OCF alternative would there be noney |eft over to develop the Asarco Site. Many stated
a preference for on-site containnent, reasoning that an OCF is safe, environnentally effective
and the nost economical alternative. Qher commentors opposed on-site contai nment because of
concerns regarding the stability, longevity, and safety of an OCF, and stated that devel opnent
shoul d not be an issue in choosing the best cleanup decision. Several commenters felt that the
devel opnent noney Asarco has offered may have already tainted the cleanup decisions of EPA and
the local comunities. Qher commenters suggested that a conbination of on-site containnent,
treatnent, and/or off-site disposal would be the nost effective renedy for the contam nated
soils and other naterials.

Contami nation in the groundwater, surface waters, and sedi nents was a concern of sone of the
commentors; they felt that EPA did not adequately address this issue in the Proposed Pl an and
of fered opi ni ons and suggestions regardi ng the renedi ati on of these areas.

Many commenters voiced their opinions or suggestions regarding the proposed treatnent of soils
at the Asarco Site. Sone commenters expressed a preference for on-site treatnent prior to

di sposal ; others opposed on-site treatnent because of issues regarding stability, post-cleanup
noni toring, and cost of treatnent. Several comenters nade suggestions of alternative treatnment
nmet hods for the contam nated soils.

Many commenters al so voi ced their opinions and of fered suggestions regarding the nature of
future devel opnent at the Asarco Site. Sone commenters expressed appreciation for the efforts
of Ruston, Tacomm, the Park District and Asarco in negotiating a Master Devel opment Pl an and



were eager to see devel opnent of the site. Qher commenters disagreed, referring to the plan
as a "bribe" to the nearby residents of Ruston and Tacona to influence their acceptance of a
| ess expensive OCF without treatnent.

Sorme commenters expressed appreciation for past and current efforts on the part of EPA and
Asarco; others expressed criticismof one or both organi zations. Several comenters indicated
di sapproval of Asarco and what they viewed as action notivated only by organi zati ona

sel f-interest, which was seen as running counter to public interest. Sone comenters expressed
the opinion that Asarco had excessively endangered public health in its pursuit of profits
Asarco provided comments to EPA" that are included in Section 3 of this Responsiveness Sumary.
Addi ti onal public comments received by Asarco are also included in this section. The next
section (Section 2) provides detail ed responses to public comments comuni cated verbally during
the public neetings, and witten comrunications received by EPA during the 90-day public coment
peri od.

2.0 PUBLI C COWENTS AND EPA RESPONSES
2.1 SO L TREATMENT

1. COWENT: Several commentors recomended agai nst treatnent of contaminated soil. Severa
comrentors questioned the long-termeffectiveness of the proposed soil treatnent. Sone
comrentors stated that encapsul ation/stabilization is an unproven technology, is difficult to
nmoni tor over the long-term does not reduce the volune of the contami nants, and/or is not cost
effective. Sone commentors expressed the opinion that there may be serious risks if the
resulting m xture were spread over the Site, because the snmall concrete particles nay break down
with an end result that is worse than the current situation. Several comentors added that this
woul d have a devastating inmpact on future Site devel opnent. One commentor al so stated that, due
to the unknown | ong-termeffectiveness of stabilization, this option does not neet the nine
evaluation criteria.

RESPONSE: Al though EPA is not selecting soil stabilization/solidification for the Asarco

cl eanup, it has been used at a nunber of Superfund sites around the country. These technol ogi es
are relatively new, such that no data exists that would show how the stabilized naterial would
hol d up 50 or 100 years fromnow. However, tests have been devel oped to sinulate conditions in
the future

EPA bel i eves that many comentors expressed a valid concern about the future nonitoring of the
treated soils if the soils were placed in various areas beneath a site cap. A though EPA
believes that an effective nonitoring systemcoul d be designed to detect if treated soils were
contributing to groundwater contam nation, it believes that the | eak detection and collection
systemfor the OCF is better with respect to identifying any future problens. Mnitoring any
Superfund renmedy over the long-termal ways presents site specific challenges and EPA believes
that a successful nonitoring programcan be devel oped for the Asarco cl eanup

2. COWENT: A few commentors, including the Gty of Tacona Environnental Conm ssion and
Ctizens for a Healthy Bay (CHB), expressed the opinion that |long-termnonitoring of the Asarco
Site after the cleanup activities were conpleted would be nore difficult and costly if the soi
were treated because the treated material would be placed throughout the Site. CHB al so
expressed the concern that deed restrictions woul d be necessary.

RESPONSE: In EPA's original proposal, treated soils would have been consolidated in the
excavated or other areas on the Site not inpacted by groundwater, not spread around. The
groundwat er nonitoring programthat EPA would have required for treated soils woul d have been
equi valent to that selected for the OCF

Deed restrictions and institutional controls will be necessary regardl ess of the renedy sel ected
because sone hazardous contaminants will remain on site under all of the alternatives

3. COWENT: Several commentors stated a preference for on-site treatnent of netals and
ot her contam nants of concern prior to disposal. One commentor cited off-site health risks,
Potentially Responsible Party (PRP) liability, and cost benefits as reasons for on-site

t r eat ment



RESPONSE: EPA has sel ected di sposal of excavated source area soils in an on-site contai nnent

facility (OCF) without requiring soil treatnment prior to disposal. As discussed in section 7.2.
in the Record of Decision (ROD), EPA conpared the potential novenent of contam nants out of the
OCF of treated and untreated soil. EPA found that the potential difference in | eachate between

treated and untreated soil disposed in an OCF was mininmal if the good quality of the cap and
bottom |i ner was mai ntai ned.

EPA bel i eves that disposing the source area soil in an OCF and capping the rest of the Site will
alleviate any potential health risks to adjacent nei ghborhoods. Asarco will be responsible for
the cl eanup regardl ess of the renedy selected. Mst of the public comments received supported
an OCF nore than soil treatnment because an OCF cost |ess and would all ow future devel opment to
occur. EPA believes that the additional cost for soil treatnment would not result in a nore
effective renmedy over the long-term

4. COWENT: One commentor suggested that EPA performa series of snall pilot tests to
determ ne the effectiveness of the proposed treatnment on the contam nated soil prior to engagi ng
in final cleanup activities.

RESPONSE: I n May 1994, EPA, Asarco and Asarco's contractor | TEX, conducted a pilot-scale
treatnment project that solidified approximately 500 cubic yards of soil at the former Asarco
Snelter Site. The results are described in Appendix C of the ROD. Additional information can
be found in section 2.5 of the Adm nistrative Record.

5. COWENT: One commentor expressed concern that treating the soil with line nmay create a
different m xture of contam nated el enents, and wondered if the EPA has conducted tests to
ensure that this does not occur.

RESPONSE: The pilot-treatability study used line, or calciumoxide, as one of the prinary
additives. EPA found that "a different nixture of contam nated el enents" was not creat ed,
rather the netals were sinply bound up within the cenent. The results of this study can be
found in the Asarco Snelter Administrative Record and are described in Appendix C of the Record
of Decision (ROD).

6. COWENT: CQtizens for a Healthy Bay (CHB) does not support soil stabilization and
commented that there are no assurances that the treated soil will renain stable and will not

|l each 10, 50, or 100 years fromnow They stated that the long-termleachability of the
stabilized material is difficult to determi ne because the nmethod used to evaluate the |long-term
nobi lity, the Minicipal Waste Extraction Procedure (MNEP), utilizes a 30-day test, and the
results of sone of the |eachability tests were not nade avail able to the public.

RESPONSE: MAEP and the Toxicity Characteristic Leaching Procedure (TCLP) are reasonably good
predictors of future | eaching, but the treatnent technology is so new that actual results of how
well treatnent works over a long period of time are not available. EPA believes that the MNP
and ANS 16.1 water |eaching tests, which are frequently used today at nunicipal waste
facilities, are good predictors of the future inpacts of rainwater and surface water coning into
contact with treated soils. A summary of the results of both of these tests are attached in
Appendi x C and the conpl ete docunment is located in the Adnministrative Record for this Site.

7. COWENT: The Tacoma-Pi erce County Health Departnent stated that it would only support
treatnent if EPA could assure that treatnent would be a "permanent fix that woul d never |each."

RESPONSE: EPA cannot nake this guarantee for either disposal option for contam nated soils at
the Site. The only alternative that nay be able to neet this criterionis "off-site disposal."
However, off-site disposal is much nore expensive than other avail able options. Further, even
with off-site disposal, it is not possible to renove all contam nated material so sone

contam nated soil and slag would still remain on Site and need to be capped. For nore
information on the reasons for this decision to select an OCF, see Section 8.0 in the ROD

Al ternative Treatnment Methods
8. COWENT: Several commentors indicated that additional treatnent technol ogies exist

to renove and/or destroy nmetals in the soil and that these technol ogi es shoul d be considered in
the cleanup plan. Ctizens for a Healthy Bay (CHB) requested that the tinme to consider



different cleanup options at the Site be extended to assess the results of alternative treatnent
studies and allow for public review CHB also requested that copies of all information received
by EPA regarding treatnent technol ogies be sent to their office for review and publication. Two
commrentors stated that the public comment period should be reopened when the results of any
treatnent technol ogy are recei ved by EPA

RESPONSE:  Under an EPA Admi nistrative Order on Consent, Asarco conducted a literature search
for treatnent technol ogi es which would elimnate netal contam nation fromsoils at the former
snelter site (see the "Treatability Literature Study Report," May 12, 1992 in Section 2.5.5 of
the Administrative Record). Through this literature search it appeared that soi
stabilization/solidification was the nost appropriate treatnment technol ogy for the contam nation
at this Site. During the public comment period, another treatnent vendor clained that his
conpany's soil -washi ng technol ogy could renove the netals fromthe soils for approxi mately the
sane cost as on-site contai nment. EPA has been working with this vendor since the first public
neeting, but as yet, has not received additional information which indicates that this treatnment
process is effective. EPA has inforned the vendor of its continued willingness to receive
information. The additional soil treatability information on the MAEP test was sent to CGtizens
for a Healthy Bay. EPA did extend the public comment period for an additional 30 days

9. COWENT: Several commentors suggested that chemically extracting the nmetals from sone
of the nore contam nated soils would be an environnmentally and economcally sound alternative to
stabilization and/or |and di sposal

RESPONSE: To date EPA has not identified a chemical-extraction process which is effective for
the metal s which are found on Site.

10. COWENT: Several conmentors suggested a variety of additional treatnent technol ogies
for contam nated soils and/or groundwater. Some of the soil technol ogi es recommended are: (1)
bi orenedi ati on, (2) conbining the netal -contam nated soil with excavated clay and nelting the
mxture in an on-site kiln, (3) "closed incineration" which is used by oil conpanies, and (4)
the use of any in-situ technol ogies where possible. In addition, a cormentor suggested using
wet oxidation of organics, electro-filtration of heavy netals and ozone treatnent for

gr oundwat er .

RESPONSE: EPA required Asarco to conduct a treatability literature search report, see
reference in Response No. 8. In this report all of the applicable technologies for treatnment of
netals contam nation in soils were eval uat ed.

(1) Biorenediation. EPA believes that the commentor is referring to the biorenediation
of metals in an artificial wetland environnent. |If this is the case, there are
m crobes that can be used to alter the oxidation state of nmetals, which in some cases
may result in the netals becomng | ess nobile, but this process would not renove the
metals fromthe environment. Biological treatnent of |eachate that is generated at
sone sites has al so been used, but this type of treatnent does not favorably inpact
the source of the contam nation. Conceptually, Desulfouibrio spp. (a type of
m crobe) can cause netals to be precipitated in sulfides, but this type of treatnent
has not been shown to be effective on the type or concentrati ons of waste at the
snmelter site

(2) In-situvitrification of netals in soil, or conbining clay with contam nated soils at
hi gh tenperatures, was explored, but determ ned not to be cost-effective. One
conpany, Ceosafe, has conducted field denonstrations (snmall scale) of soi
vitrification, which would bake the soil into a slag-like matrix. This has not been
proved to be effective at full-scale yet.

(3) dosed Incineration. EPA spoke to the project nanager of "Seaview' (Bl uebell,
Pennsyl vani a) who devel oped the technol ogy for "incinerating" hazardous conpounds,
primarily hydrocarbons, found in off-shore drilling materials. This process involves
heating the contaminated naterials until the hydrocarbons are burned out of the
sedi nents. EPA does not believe that this treatnment process would be effective for
treating the contam nated soils found at the Asarco Site.



(4) In-situ technol ogies, such as soil flushing or vitrification could potentially be
used at the Site. However, environnentally dangerous chemcals (e.g., strong acids
and chel ating agents) would have to be used for soil flushing and it would be
necessary to be absolutely sure that all of these chem cals could be captured before
they discharged into the bay. Additionally, this could be a | engthy and expensive
process due to the high netal concentrations found at this Site.

Fol | owi ng conpl etion of the actions under this ROD, EPA will evaluate the need for renedia
neasures for surface and groundwater. |f surface water treatnent is necessary, Asarco will be
required to eval uate these approaches, along with others. In-situ treatnent technol ogies will
be consi dered where appropriate

11. COWENT: One commentor suggested using sulfur instead of linme in the proposed
treatnent, because the higher pH of Iinme would increase the solubility of arsenic.

RESPONSE: EPA recogni zes that sulfur chemcals are another set of treatment reagents that could
be used to produce insol uble species of arsenic. Like the cenment and |ine based solidification
net hods, sulfur reagents have to be tested to nake sure they are conpatible with the particul ar
waste that is being treated. The concerns that EPA has with sulfur chemcals are (1) the
treated soil would be "soil-like" which would nmean that surface/groundwater would be nore likely
to cone into contact with the treated soil particles and (2) although sulfides are stable in a

| ow oxidation environnment, if they are exposed to air, the sulfides can oxidize and rel ease a
nore soluble formof arsenic and sulfate

2.2 ON- SI TE CONTAI NVENT FACI LI TY (OCF)

12. COWMENT:  Nurrer ous conmentors expressed their support of the Master Devel opnent Pl an and
stated a preference for on-site containment without treatment. A nmgjority of the conmentors
reasoned that only by approving the | ess expensive alternative would there be noney available to
invest in devel opnent of the Asarco Site. In addition, sone people expressed the opinion that,
besi des savi ng noney, on-site contai nment without treatnent would save tine. Qher commentors
reasoned that, as the soil treatnent and OCF options are equally protective, the additiona
dollars that would be required for treatnment are better spent on preparing the |land for

devel opnent. One person added that an OCF can always be dug up later if it is determned to be
a hazard.

RESPONSE: EPA is required to select a renmedy which is protective of human health and the
environnent. Both soil treatnent and on-site containnent are protective cleanup options. In
this case, EPA further considered the conpatibility of protective cleanup plans with future I and
use plans. EPA believes that the future use of this Site is inportant and has tried to sel ect
cleanup activities that will not prevent reasonable future uses of the Site. EPA has also

consi dered the cost effectiveness of the alternatives. However, it should be noted that EPA's
determi nation that the selected renedy is cost-effective is based on a conparison of the various
cl eanup approaches described in the Proposed Plan, not on Asarco's ability to afford | and

devel opnent activities.

Contrary to the cormentors belief, soil treatnent would be conpleted faster than designing and
constructing an OCF. The pilot-treatability test indicated that the soil treatnent woul d take
approximately 6 nonths. However excavating and di sposing soils in an OCF coul d take

approxi nately 2 years

It is true that an OCF could be "dug up" in the future if it is determned that the OCF is not
as effective as once thought and/or if a new treatnent technol ogy is discovered. However, EPA
believes that the |ikelihood of this happening is small. EPA is selecting a hazardous waste
facility (the OCF) as part of its cleanup option because it believes that this unit can be
constructed in a manner which will effectively isolate the waste fromthe environnent and be
protective of hunman health and the environnent over the |ong-term

13. COWENT: Several commentors questioned the integrity and effectiveness of on-site

di sposal, stating that OCF technology is still new and unproven and ot her waste di sposal sites
over tine, have all experienced | eakage. Two people cited the exanple of Gas Wirks Park in
Seattle, where the public was assured the soil was safe, but the soil was |ater discovered to be
unsafe and had to be renoved at great expense to the taxpayer. Another commentor referred to an



exanpl e several years ago when Tacona encouraged the devel opnent of apartnents near its refuse
site. The contam nants eventually surfaced and the public had to purchase the apartnents at a
high price following |awsuits. Additionally, several comentors questioned the |eachability of
contam nants to groundwater and surface waters froman OCF

RESPONSE:  Many of the landfills which have failed in the past have been nunicipal solid waste
landfills that have not been constructed with multiple liners and caps which would be required
at the Asarco Site. These landfills have contained a variety of wastes (e.g., solids, liquids
and hazardous constituents). Over time, many of these inconpatible wastes have mingled creating
either the rel ease of toxic | eachate or nethane gas. The OCF, which has been selected for this
Site, will not contain different types of wastes, rather it will contain "inert wastes" (wastes
that are not chemcally reactive with each other) such as contam nated soil and denolition
debris (excluding wood). Since the netals in the source area soils have been found to becone
nobi | e when wat er passes

through them it will be inportant to design a cap which strictly controls surface and
groundwater infiltration

14. COWENT: Several conmmentors raised questions regarding the stability of an OCF or
landfill in what they considered to be the probable event of a nmjor earthquake. One of these
comrentors expressed the belief that, due to the geol ogy of the area, an earthquake-triggered
(or other naturally-occurring) slide would carry contaminated naterials into the bay. One
comrentor wondered if the Site was fundanentally suited for an OCF

RESPONSE:  Prelimnary seismc evaluations of the snelter plant area were conducted during the
Feasibility Study. These evaluations indicate that this area is suitable for an OCF (e.g., it
is not located on a fault line). However, an additional seismc evaluation of the area where

the OCF will be constructed will be a requirenment of the Renedial Design/Renedial Action work

pl ans that are devel oped after the ROD is signed

15. COWENT: Several conmmentors expressed the opinion that if the OCF alternative is chosen
a multiple cell approach should be used, with the nore contam nated soils stored and/or treated
and disposed in a separate cell. They reasoned that this approach would allow for one nore

| evel of protection for a | eaking OCF and enabl e renoval of the contam nated soils in the future
if necessary. Another commentor added that separate cells would offer nore precise nonitoring
capabilities, because the contam nated nmaterial ranges over three orders of magnitude in

contam nant concentration. Another commentor suggested that, by using separate cells, the nore
contam nated soils could be treated when new t echnol ogi es becone avail abl e.

RESPONSE: Because the type of material to be placed in the OCF is relatively simlar (neta
contam nated soil and debris) EPA does not believe that there are significant advantages to
storing the waste in separate cells. Segregating soils based on the netals concentrati on nmay be
appropriate if there were a promsing soil treatnent technol ogy pending and EPA believed t hat
certain soils would be a good candidate for treatnment. However, this is currently not the case

The reasons that landfills are normally separated into nultiple cells is to (1) separate
i nconpati bl e wastes and the | eachate fromthose wastes and (2) to limt the open portion of a

large landfill that will operate over many years so as to limt the area available for
collection of precipitation. Under this scenario, each cell would be constructed and covered
prior to constructing another cell. Neither of these reasons are relevant to the Asarco OCF as

the waste to be placed is not inconpatible and the duration the OCF will be open is short.

16. COWENT: One commentor stated that EPA did not present soil treatnent before di sposa
in an OCF as an option in the Proposed Plan, and that treating the nbst contam nated soils nmay
be a way to mtigate the high costs of renmediation and still allow for future devel opnent.

RESPONSE: EPA presented this alternative, soil treatnent before disposal in an OCF, in Section
(H (7) of the Proposed Plan. The estimated cost of this alternative was $65.5 mllion. Wen
the Proposed Plan was issued, EPA did not believe that it would be necessary to dispose treated

soil in a hazardous waste landfill. Therefore, the costs of disposing treated soils were
cal cul ated based on a solid waste landfill. This cost was $70.2 m | lion because hazardous
derolition debris would still need to be properly disposed off-site. Disposing treated soil and

debris woul d be nore expensive than using an OCF



17. COWENT: Two commentors expressed concern that tourists, famlies, devel opers, and/or
restaurateurs would be hesitant to visit or build on a hazardous waste site that nay potentially
| eak.

RESPONSE: The hazardous waste to be disposed in the OCF woul d be isolated frompotential access
by people through a nmultilayer cover and the legal restrictions requiring that the cover be

mai ntained. Further, as part of the future land use activities sponsored by Asarco, Tacons,
Ruston and the Metropolitan Park District, interviews were conducted with bankers and future
devel opers to determne if there would be a narket for devel opnent on a renedi ated Superfund
site. The research indicates that constructing an on-site landfill does not appear to pose
significant barriers to future uses of and investnent in the Site

18. COWENT: One commentor stated that the option of including both soil and denolition
debris in an OCF shoul d have been presented in EPA' s eval uati on of cleanup options.

RESPONSE: This option was included in EPA's Preferred Alternative, on page 14 in Section
(G (1)(b) and (c).

19. COWENT: One commentor suggested that the "ditch" leading up to the railroad tunne
woul d be an ideal location for the OCF, because it is unattractive and in need of renediation

RESPONSE: EPA does not believe that this would be an "ideal" |ocation because the gully |ocated

on the south side of the stack hill is private property and may potentially be considered a
wetland. In addition, there are nmany areas along the hillsides where groundwater exits and
creates small ponds and narshes at the base of the gully. It is inportant to select an area for

di sposal of contam nated naterials where surface water and groundwater can be controll ed

20. COWENT: One commentor inferred that, because Hydronetrics (the contractor hired by
Asarco to design the OCF in the Feasibility Study) is a subsidiary of Asarco, their assurances
regarding the safety and stability of an OCF cannot be taken seriously.

RESPONSE: EPA expects Hydronetrics to performall of its work in accordance with appropriate
prof essi onal standards regardl ess of who owns the conpany. |In addition, EPA and its own

Consul tant, | CF/ Kai ser Engineers, Inc., have carefully reviewed Hydronetrics' work to ensure
that Hydronetrics' data-gathering, analyses, findings, and conclusions, including with respect
to the construction of an OCF, have been performed in accordance with acceptabl e nethods and

|l egal requirenents. Further, EPA' s in-house technical personnel have conducted their own

i ndependent anal ysis of an OCF and have concluded that it can be constructed in a nanner that is
protective of human health and the environnent.

21. COWENT: One commentor requested that EPA provide an exanpl e of an OCF that has been
around for 50 years in a geographically simlar area and exposed to an equi val ent anount of
water runoff. He also added the question: |If the soil is so stable, why then is there

contam nation in the surface water?

RESPONSE: Because there were no requirenents for double-lined landfills with separate | eachate
detection and coll ection systens before 1984, specific exanples of the perfornance of
doubl e-lined landfills nore than 10 years old are not avail able

The contam nation that is found in the surface water is primarily fromsoil particles being
carried by the water (total metals) and not fromnetals |eaching off soil particles into the
wat er (di ssol ved netal s).

22. COWENT: One representative fromthe Washington and North I daho District Council of
Labor expressed opposition to on-site contai nnent because of the poor |abor relationship that
his union is currently experiencing with Hydronetrics or Asarco

RESPONSE: EPA has no authority to nediate-1abor disputes between Asarco and its contractors.
EPA requires, however, that Asarco conply with worker health and safety requirenents at all
tinmes during performance of cl eanup work.

23. COWENT: One commentor supported the use of pre-stressed concrete in the construction
of an OCF



RESPONSE: Al t hough concrete liners and caps could be constructed to prevent contam nants from
mgrating out of the OCF or prevent water frommgrating into the OCF, concrete has a higher
tendency to fracture. |If this occurred in the liner, it would be irreparable, whereas clay has
the capability to reseal itself if water were to contact it in the future. Experience has
denmonstrated that concrete, or asphalt caps, generally require nore naintenance than clay and
synthetic caps

24. COWENT: One commentor stated that concentrating contam nated residential soils in an
OCF close to the shoreline would further aggravate the | ocal environnent.

RESPONSE: Residential soils will not be disposed in an OCF, but will be used as a sub-base to
the low perneability cap (see Figure 7-1 in the ROD) that will be placed on the Site.

25. COMMENT: One comrentor asked if releases froman OCF could be nonitored if the Site is
al ready contam nated and wondered if existing contam nation would nake it nmore difficult or
unlikely to detect |eaks froman OCF

RESPONSE: EPA has nany years of groundwater data fromthis Site that can serve as a baseline
prior to construction of the OCF. EPA plans to continue groundwater nonitoring before, during
and after cleanup. Therefore, we will be able to eval uate the groundwater contam nation trends
before and after construction, of the OCF. In the event that contam nants begin to | each out of
the OCF, they will be detected as increases above then existing conditions via the groundwater
noni toring program

26. COWENT: One commentor stated that a hazardous waste facility, under Resource
Conservation and Recovery Act (RCRA) siting requirenments, would not typically be in a wet
climate with full public access and i medi ately adjacent to an excepti onal water body, such as
Commencenent Bay. For these reasons, if soil treatment is ineffective, the proposed OCF should
be nodified to use additional clean soil as a cover to dimnish future exposure, with the
contam nated soils segregated by |evel of contamination into separate cells. This commentor
added that the OCF should be built like any other RCRA facility, with the soils receiving the
sane anount of treatnment as would be required if they were to go to the RCRA facility in
Arlington, Oregon.

RESPONSE: EPA agrees that a new hazardous waste landfill typically would not be sited in this
type of location, assunming that the area was relatively clean. EPA and the State try to avoid
introducing contamnants to pristine or clean areas. But the snelter site is not such an area
and it is generally recognized that a significant amount of contami nation, such as 15 mllion
tons of slag, cannot be renobved fromthis location. Accordingly, EPA believes that construction
of a landfill in accordance with federal and state requirenents at this location, given existing
contami nated conditions, is an acceptable part of the overall cleanup. EPA is not requiring
treatnment of soil prior to disposal in the OCF because the OCF can effectively isolate the soi
fromthe environment, see Section 9.9 of the ROD. See Response to Comment No. 15 regarding
construction of separate cells

27. COWENT: One commentor stated that the siting decision for the OCF needs to carefully
consi der the hydrogeol ogy of the Asarco Site. An inperneable structure, such as an OCF, is
likely to alter the current groundwater systemand raise the water table around the OCF. He
expressed the opinion that the OCF should not be constructed atop a shallow aquifer if other
nore protective locations exist. Qher comentors wondered if there would be any way to punp
out water that nay seep into the OCF before it noves fromthe OCF i nto Commencenent Bay.

RESPONSE:  All groundwat er and surface water which currently flows across or through the centra
area of the Site, where the OCF will be located, will be rerouted through new drai nage systens
or diversion trenches. It is not likely that the groundwater table will rise as a result of
these activities.

In addition, a thick silt aquitard lies beneath the shallow aquifer in this location and wll
prevent rerouted or displaced groundwater frommgrating to the deeper aquifer

The OCF will be designed so that groundwater is unlikely to come into contact with the OCF and
so that surface water (rain water) will be diverted. |In addition, EPA believes that the m ninal
anmount of | eachate which nay be generated inside the OCF will be handl ed by the | eachate



collection and renoval systembefore it is released into the groundwater or the bay.

28. COWENT: A few commentors believe that EPA shoul d consider the potential for including
contam nated sedinents in the OCF. In contrast, the Town of Ruston commented that it is opposed
to using the OCF for the disposal of dredged, dewatered marine sedinents, due to the necessity
of reopening a closed OCF, the potential for adverse chemcal reaction with materials in the
OCF, and its adverse inpact on future devel opnent. Tacoma, the Metropolitan Park District and
Asar co al so opposed di sposi ng sedi nents in the OCF

RESPONSE: At this time, it has not been determined that off-shore sedi nents need to be dredged
and di sposed. However, Ruston, Tacoma, the Metropolitan Park District and have presented
several reasons why this material should not be disposed in the OCF shoul d dredgi ng and di sposa
be required in the future: (1) the sedinents will be very wet and may i ntroduce water into the
OCF that could nobilize the metals on the soils, and (2) there nay not be enough room renai ni ng
in the OCF after the soils and denolition debris are disposed. Al though sedinments could be
dried before they are disposed, it is unlikely that sufficient capacity coul d be added for the
sedinents without interfering with |Iand use plans. For these reasons, EPA agrees with the
comrent ors opposed to disposing sedinent in the OCF. Qher alternatives for disposing dredged
sedinents will be eval uated by Asarco and EPA

29. COWENT: One commentor stated that because the Taconma Asarco Snelter processed ores
that other snelters did not want, all of the contam nated soils should be consolidated on the
site.

RESPONSE: EPA agrees that consolidation of soils on site makes sense but not necessarily for
the reason provided by the comentor

30. COWENT: The Puyal lup Tribe of Indians (the Puyallup Tribe) is concerned that the
construction of an OCF before inplenentation of a source control strategy may preenpt the future
remedi ati on of groundwater, therefore they request the construction of the OCF not occur unti
after the groundwater studies are conpleted. The Tribe stated that a source control strategy
nust devel op specific plans for control of pernmitted and unpermtted point source and non-poi nt
source di scharges and that "No renedi ati on shoul d begi n unl ess source control can be inpl enented
and enforced.” The Tribe added that the cleanup of this Site nust ensure that there will be no
further pollutants entering the environnent from any source.

RESPONSE: The Tri be appears to be stating that EPA should directly reduce |evels of
contaminants in surface water and groundwater prior to renoving contam nated soil and
constructing an OCF for disposal of such soil. The Tribe's concept of "source control" appears
to be to treat contam nated surface water and groundwater prior to di scharge.

EPA agrees with the Tribe's proposed result but not with its recommended sequence of cleanup
activities. Because contamnated soils existing at the Site are the prinary source of

contam nants found in surface water and groundwater, EPA believes it is inportant to first
renove the nost contam nated soils fromthe prinmary source areas and isolate themfrom surface
wat er and groundwater so the connecti on between the sources of contami nation and the di scharges
to Commencenent Bay is severed

After the sources are renoved and isolated in the OCF, the entire Site is capped, and a new
surface water drainage systemis installed, EPAwill nonitor the levels of containnments in

di scharges fromthe Site. |If these levels continue to exceed acceptabl e requi rements, EPA will
determ ne what further actions, including water treatnent, are necessary to reduce the discharge
of contam nants into Commencenent Bay. EPA notes that the cleanup levels for surface water are
consistent with the Tribe's water quality standards. By pronmulgating its water quality
standards, the Tribe appears to recogni ze that there are acceptable |levels for pollutant

di scharges other than "no further pollutants."

2.3 CAPPI NG

31. COWENT: One commentor preferred that Asarco cap the land "as is" rather than
excavating and consolidating the contam nated soils.



RESPONSE: The soils located in areas identified by EPA as "source areas" have very high
concentrations of contam nants which are nobilized by contact with groundwater. In order to
address the significant groundwater problemat the Site, EPA believes it is necessary to renove
these soils before capping the entire Site.

32. COWENT: There were several coments regarding the capping materials that were proposed
to be used for a Site cap. Two commentors believe that the "clean" soils fromPt. Defiance are
probably al so contam nated with Asarco em ssions; another commentor was concerned about

contam nants fromthe excavated Study Area soils potentially |leaching into the Bay and anot her
comrent or suggested that contam nated sedinents as well as Study Area soils should be included
in the cap.

RESPONSE: Al l soils used for the top layers of the cap will be sanpled to verify that they are
clean. Although the Ruston/North Tacoma soils do not |each netals into surface water or
groundwat er, EPA believes that the cap will protect the contam nated soil particles from being
washed into the bay by surface water. At this tine, EPAis not sure whether sedinments will need
to be dredged or not.

33. COWENT: Several conmentors expressed the opinion that the capping or OCF soil cover
shoul d be greater than 2 feet so nore substantial vegetation can be planted on top without
breaching the cap. One comentor added the opinion that a 1-2 foot soil cap would not be
sufficient to ensure pernanent protection of construction, public access, utility work, and
other activities that may occur on site.

RESPONSE: The total thickness of a multilayer soil cap is at least two and a half feet; for an
OCF the thickness is at least five feet. The 1-2 foot soil cap required for the OCF would be in
addition to filter material, one foot of drainage nmaterial, a fabric liner and two feet of
conpacted clay. For the soils cap, the one foot of clean soil would be in addition to 6 inches
of gravel and one foot of clay. EPA notes that plans for devel opnent of the Site nmay result in
even thicker layers of soil in the cap or above the cover of the OCF

34. COWENT: Two commentors stated that clay capping is susceptible to cracking. One of

t hese comrentors suggested using a geonenbrane liner in conbination with the | ow perneability
soils as a substitute for clay capping. A few comentors are concerned about sulfide fornmation
if anything other than a "soil only" cap is used or if waste is buried deeper than four feet
(sul fides increase the possibility of a "reduci ng" environment).

RESPONSE: Al though clays that dry out are susceptible to cracking, the advantage of clay is
that once surface water does begin to mgrate through the cracks it rehydrates the clay and the
cracks are resealed. Al though synthetic liners are often used in conjunction with clay, it is
for this reason that synthetics are rarely used alone. A synthetic liner nmay be used as part of
the cap and liner of the OCF and will not be used as part of the site wide cap.

EPA has not experienced sulfide formation at sites where wastes were buried deeper than four
feet. A so, see Response to Comment No. 11.

35. COWENT: The Tacoma-Pi erce County Health Departnent's comment |etter expressed the
opi nion that the placenent of contam nated residential soils under a cap containing one foot of
low perneability soils is not appropriate because the soil would be considered dangerous waste

if generated el sewhere in the state. It stated that the original plan was for the residential
soils to be disposed at an off-site landfill and asks how this fits into the proposal to use
soils as fill material on the Asarco Site. The Town of Ruston supported using Ruston/North

Tacona soils as a sub-base for a cap on the Site.

RESPONSE: The Health Departnent later clarified its comment to EPA's project manager and stated
that their primary concern about the Ruston/North Taconma residential soils was their potential
to leach. After EPA explained that the data indicated that these soils do not significantly

| each above regulatory standards with acid or water extraction, the health departnent
representative agreed that the proposed nethod of di sposal was sufficient.

The Ruston/North Taconma Study Area Record of Decision (June, 1993) stated that the residential
soils woul d be dispose off site unless an alternative nethod of disposal was selected in the ROD
for snelter cleanup. To determine whether it would be acceptable to the comunity, EPA proposed



using these soils as a sub-base for a cap in the Proposed Plan for the snelter cleanup

36. COWENT: One commentor suggested that the contam nated Ruston/North Tacoma soils shoul d
not be placed under future parks, open space, or in areas such as streans crossing the Site.

RESPONSE:  Since these soils will be beneath a protective cap, EPA believes that these types of
restrictions for the placenent of residential soils are not necessary. In the event that trees
or vegetation that have deeper roots will be planted in parks or open spaces, the thickness of
the soil covering can be nodified appropriately. Presently, EPA is not aware of any streans
crossing the Site

37. COWENT: One person was concerned that capping soils in place nay still allow
contami nants to leach into groundwater aquifers and the bay. He stated that the soil should be
renoved if the concentrations are dangerous.

RESPONSE: The nost highly contam nated soils will be excavated. The Site soils which will not
be excavated do not appear to be prinmary sources of groundwater contam nation. However, because
rai nwat er does contact these soils, soil particles are washed into the bay. EPA believes that a
clean soil and clay cap will prevent rainwater fromconing into contact with the contam nated
soils and will prevent contam nated soil particles fromwashing into the bay.

38. COWENT: A commentor stated that the cap shoul d be designed to acconmmodat e under gr ound
par ki ng.

RESPONSE: EPA' s paranount interest is naintaining the integrity of the cap. |f an underground
parking |l ot can be constructed so as not to conpromse the integrity of the cap, EPA will
consider it along with other |and uses that nay be proposed.

2.4 SHORELI NE

39. COWENT: (One person comented that the entire slag face should be securely encl osed so
that no | eaks are possible.

RESPONSE: |If a non-perneabl e (leak proof) barrier of sone type is placed securely against the
slag face a "bathtub" effect will be created on the Site. R ght now, hundreds of gallons of
groundwat er nmove through the Site each day. Placing a barrier at the slag face would cause this
water to back up. EPA believes that the shoreline arnoring approach will prevent erosion, but
still allow groundwater to nove into the bay.

40. COWENT: The Washi ngton Departnent of Natural Resources (DNR) expressed the opinion
that the alteration of the existing shoreline during Site cleanup, as described in the Proposed
Plan, may result in the exposure of new slag faces. They believe that this may lead to

addi tional contam nation of the bay due to increased toxicity and nmobility of contam nants, as
wel |l as increase the volune of slag requiring treatnent/di sposal. DNR cannot support any
activities that would create freshly exposed slag and believes that this issue has not been
adequately evaluated in the nine criteria analysis. DNR recommended that a quantitative

anal ysis of |eaching associated with freshly exposed slag be perforned prior to finalizing any
plans to cut back the sl ag.

RESPONSE: EPA anticipates that at | east sonme shoreline arnoring will be necessary. EPA shares
DNR s concern about exposing too many freshly cut surfaces to bay water since this is the
condition when netals in the slag are nost |eachable. Prior to arnoring, EPA will determine if
significant erosion is occurring. |If it is, and arnoring is necessary, DNR other Natura
Resource Trustees, and interested nenbers of the community will be asked to be involved in the
devel opnent of the renedial design work plans associated with shoreline arnoring

41. COWENT: DNR stated that arnoring and careful design aimed at creating an area which
habi tat woul d repopul ate is preferred wi thout cutbacks which nay |ead to further contam nation
of Commencenent Bay.

RESPONSE: EPA agrees with this recommendati on

42. COWENT: One commentor stated that inplementability criteria, overall protection of



human health and the environnent criteria, comunity acceptance criteria, and | and use pl ans
have not included the anal ysis of shoreline arnoring design

RESPONSE:  Anal ysis of this alternative has been included in Section 8.0 in the ROD. However,
EPA agrees that additional studies will be necessary to determine the extent and | ocation of
arnoring and the specific design for anchoring the too (bottom) of the riprap

43. COWENT: Ctizens for a Healthy Bay and other comrentors stated that the Preferred
does not give an adequate description of the remedi ati on proposed for the shoreline. They
suggested that before the RODis witten, nore information regarding the range of alternatives
consi dered, the benefits and drawbacks of each alternative, and site-specific information
regarding how this or any other alternative would be inplenented needs to be nade publicly
avai l able. They al so questioned whether the riprap will be placed on top of, the existing slag
face, or if the slag face will be cut away and then covered with riprap as shown in the
feasibility study.

RESPONSE: In the ROD, EPA has nodified the Proposed Plan's approach with respect to shoreline
arnoring based on public comments received. Before devel oping the design for shoreline
arnmoring, Asarco will be required to conduct additional studies to deternmine where and to what
extent the shoreline is eroding. Sections of the shoreline that are significantly eroding wll
be arnored. At that tine, site-specific information will be collected to determ ne whether

cut backs are necessary and how the riprap will be anchored in order to design the arnoring.
Ctizens for a Healthy Bay, the Natural Resource trustees and other nenbers of the public will
be encouraged to participate in this process. Al so, see Responses to Comment Nos. 40 and 41

44. COWENT: The Puyal lup Tribe agreed with the proposal for shoreline arnoring. Another
comrent or requested that the shoreline armoring requirenents be flexible enough to accomodat e
di fferent shoreline needs.

RESPONSE: The shoreline arnoring will be designed to accommbdate future | and uses. Presentation
and mitigation of shoreline habitat will also be an objective of shoreline arnoring.

45, COWENT: One commentor stated that a minimumslope of 2.5 (horizontal) to 1 (vertical)
needs to be used for any riprap placed on the slag face. It was further added that the

expl anati on was inadequate regarding how this alternative will be inplenented w thout
interfering with future sediment renediation. He also stated that it is unclear as to how the
armoring will be held in place

RESPONSE: EPA has been advi sed by the Corps of Engineers that in nost |ocations, the steepest

sl ope that should be used for riprap armoring is 1 to 1.5, and that areas with slopes greater
than this would require cutbacks. Sequencing shoreline arnmoring and sedinent renedi ation
activities will be necessary but at this tine the extent of sedinent cleanup is not known. By
the time work plans will be required for shoreline arnoring design, EPA should know what portion
of the sedinents are contam nated and how these sedinents can be cleaned up (e.g., capping,
dredging or natural recovery). In nany places a "toe" can be excavated out of the slag in order
to anchor the arnmoring. The specific design details of armoring will be determined at a future
date. EPA will encourage nenbers of the comunity to participate in this process.

Nat ural Resources

46. COWENT: Several conmmentors indicated that nore enphasis should be placed on devel opi ng
a range of alternatives for restoration of the natural habitat of the bay, nearshore, and
shoreline areas. (One comentor suggested that EPA establish an anbitious whol e-wat er shed
restoration programas part of the site renediation plan; one comentor stated that shoreline
treatnment and natural resource restoration options should be explored before a final cleanup
desi gn is devel oped; and one commentor requested that the effects of shoreline arnoring on

exi sting habitat be eval uated

RESPONSE: EPA will work closely with community nenbers and Natural Resource Trustees to devel op
a conprehensive design plan to try to address all of the commentors concerns. EPA will evaluate
whether the mtigation/restoration sites identified by the U S. Arny Corps of Engineers, EPA
US Fish and WIldlife Service and National Cceanic and At nospheric Admi nistration (NOAA) in the
Commencenent Bay Cumul ative |npact Study, Volunes | and Il (May/June 1993) and the "Vision



Docunent for Commencenent Bay," by the Commencenent Bay d eanup Action Committee (Novenber 19
1993) are appropriate for the Asarco cl eanup

Al t hough EPA does not believe that "shoreline treatnment” is possible, it will identify the
effects of arnmoring on the existing habitat and will explore mtigation opportunities while
desi gni ng shoreline arnoring.

47. COWENT: Several conmmentors suggested that the area be returned to a pre-industria
wi | der ness.

RESPONSE: Although this is a nice idea, it does not appear to be practicable, particularly
given the 15 million tons of slag at the Site. EPA s objective is to cleanup the Site so that
it will not pose a threat to human health and the environnent in the future.

48. COWENT: Two commentors suggested that the EPA should coordinate its design/cleanup
efforts with resource agencies such as National Qceanic & Atnospheric Administration and the
Nat ural Resource Damage Assessnent Trustees.

RESPONSE: EPA has been working with these agencies during the RI/FS and deci si on- naki ng phases
and will continue to do so during renedial design and remedi al action activities.

49. COWENT: One commentor expressed the opinion that the alternatives presented (COCF or
soil stabilization) are not adequate to acconplish the cleanup correctly. He believes the

cl eanup should integrate public health issues with the restoration of both aquatic and
terrestrial habitats, and the econom ¢ threshol ds necessary to facilitate quality devel opnent.

RESPONSE: The cl eanup activities which have been selected are intended to prevent or mnimze
the contam nant exposure to humans, animals and sealife. Preservation of habitat (or mtigation
for adverse inpacts to habitat) are also an objective of this cleanup. EPA intends to continue
working with the local comrunity regarding the future devel opnent of the Site so that "quality
devel opnent” after the cleanup will also be possible.

50. COWENT: The U S. Fish and Wlidlife Service commented that they were pleased to see
that EPA recogni zes mitigation for habitat | osses associated with renediation activities as a
necessary elenent in the overall success of the preferred alternative

RESPONSE: EPA hopes that the U S. and State Fish and Wldlife Services will continue to be
involved in this project.

51. COMMENT: One comrentor stated that restorati on should be considered while a renediation
plan is being devel oped and that EPA shoul d consider restoring the two natural streanbeds that
were on the Site. Two commentors requested that as the site renediation plan is finalized, the
OCF, liners, and other infrastructure should be made consistent with the restoration of natura
streanbeds and areas near the shoreline. One comentor suggested that water-sensitive site
design that allows natural infiltration of stormmater runoff and reestablishnment of natura
vegetati on be adapted in the location of the two fornmer snall streans on the Asarco Site

RESPONSE: EPA recommends that stream bed restoration be considered under the future devel oprment
process. EPA notes that CERCLA § 107(f)(1) does not allow for recovery where danages to natura
resources have occurred whol |y before Decenber 11, 1980. "Natural infiltration" of stormater
runoff is not a good idea if it means that stormmater will cone in contact w th contam nated
soils beneath the Site cap

Sedi nent s

52. COWENT: One commentor expressed the opinion that guidelines nust be devel oped for
further maintenance and repair of the existing pier structures to mnimze inpact to sedinents.

RESPONSE: EPA' s sel ected cl eanup renedy does not address the existing piers. |If these piers
are to be use for future land use activities, the repair and naintenance will need to be
addressed by the Public Devel opment Authority established to oversee future devel opnent
activities.



2.5 SURFACE WATER

53. COWENT: One commentor advised that plugging the present drai nage system shoul d be done
in such a nmanner as to prevent all water fromleaching into the pipes and potentially draining
into the bay, and that care should be taken to avoid incidental flushing of the contam nated
drain sedinents into the bay. This commentor also stated that if applicable and rel evant and
appropriate requirenments (ARARs) are not reached through these surface water neasures, surface
water treatnent be required regardless of its cost. He also wondered if any drai nage system
presently exists on the slag peninsula. The Puyallup Tribe noted that treatnent of surface

wat er (and groundwater) would be difficult particularly during peak flows. The design of the
treatnent system nust account for the worst case scenario instead of allow ng for waivers of
water quality standards or by-passes.

RESPONSE:  Under EPA's sel ected renmedy, all of the existing surface water drainage systemwl |
be plugged. |If the surface water that flows through the new drai nage system does not neet the
remedi al action objectives (see Section 9.9), surface water treatnent will be required to the
maxi mum extent practicable. There is no drai nage systemon the slag peninsul a

54. COWENT: The Town of Reston commented that any surface and stornwater nanagenent and
dr ai nage systens nust be designed in consultation with Ruston, Tacona, and the Park District and
nmeet or exceed all local, state and, federal standards and regul ations. The Town of Ruston

stated that the surface water drainage system should not be designed as to make routine
nmai nt enance and/or any required repair prohibitive.

RESPONSE: EPA will work with the Town of Ruston to acconplish these objectives by involving the
Town in devel opnment of the Statenent of Wirk and work plans for the design and inpl enentation of
t he cl eanup.

55. COWENT: The Puyal lup Tribe commrented that the existing surface water drainage system
needs to be plugged and abandoned and a new system constructed. |If surface water quality fails
to neet federal and state standards, treatnent of surface water nust be required regardl ess of
cost. The Tribe also requested the creation of detention facilities, such as small streanms and
drai nages, to provide natural areas for wildlife and hel p control surface water during peak
flows. In addition, it requested that Site cleanup ensure that no additional contam nants be
rel eased into the environnent (e.g., recontam nate the sedinents). The Tribe objected to the
use of a m xing zone.

RESPONSE: EPA agrees with the need to plug and abandon the existing surface water system and
build a new one (see Section 9.3 of the ROD). |If surface water cleanup |evels are not attained
as a result of the new system and capping the Site, the need for treatment will be eval uated.

Detention facilities, silt fences, diversion ditches, cut and fill slopes, will be used as
appropriate when soil is being excavated in order to reduce contam nated runoff from excavated
areas. Once a soil cap is placed on the Site, EPA will eval uate whether such neasures are
needed as part of the new surface water drainage system See Response to Comment No. 51
regarding streans on the Site. EPA believes that construction of a surface water drainage
systemw || prevent the rel ease of contami nants into the bay fromsurface water. EPA notes that
m xi ng zones are authorized under both state | aw and Section 9 of the Tribe's Water Quality
Standards. Wiether a mixing zone is appropriate for the Asarco Site will be determ ned during
remedi al design

56. COWENT: One commentor stated that the forner cooling pond area should be fully
renmedi ated to become part of the overall natural area on the Asarco Site, and added that the
contami nated soil in the cooling pond area should not be capped in place but renoved

RESPONSE:  Approximately seven feet of contaminated soil will be renoved fromthe cooling pond
area. |If contam nated soil exists beneath this depth it will be capped. Wether this area
becones a "natural area" or a "devel opnent zone" will be determined with comunity participation
during future | and use neetings.

2.6 GROUNDWATER

57. COWENT: Several conmentors stated that passive treatnent of groundwater and surface



water is not adequate and that a source control strategy for point source and non-poi nt source
di scharges should be inplenented prior to commencenent of soil remediation. One comentor added
that the mass | oadi ng of hazardous rel eases from groundwater and surface water should be fully
docunented, and a cleanup strategy devel oped to ensure that contamnants will not continue to
enter Commencenent Bay. Another commentor requested that the EPA provide nore detail on how
groundwater will be renediated, and stated that groundwater renediation would result in a
significant reduction of ongoing injuries to the bay's natural resources. Two comentors stated
that if nonitoring reveals that the groundwater fails to neet federal and state standards, the
Mast er Devel opnent Plan nust allow for the construction and operation of a treatnent facility or
ot her contingency plan. The Puyal lup Tribe commented that the remedi ation of soil may interfere
with the future renediati on of groundwater

RESPONSE: Efforts to docunent and eval uate surface water and groundwater contam nation are
presently underway with the collection of surface water data every nonth and the collection of
groundwater data twice a year. EPA believes that the source control activities wll
significantly reduce contam nant |oading into surface and groundwater. See Response to Comment
No. 30 regardi ng the sequencing of cleanup activities and the basic prem se of EPA's source
control strategy.

If it is determned that active neasures are necessary to clean up surface water and
groundwat er, a separate anal ysis and proposal regardi ng such nmeasures will be issued for public
review. EPA does not agree that soil remediation will interfere with the future renedi ati on of
groundwat er because renoval and di sposal of soil does not preclude active neasures for

gr oundwat er .

58. COWENT: One commentor stated that the preferred alternative will fail to achieve

cl eanup goal s for groundwater because EPA's preferred alternative proposes a waiver of
applicable or relevant and appropriate requirenents (ARARs) relating to groundwater cleanup and
deferral of sediment renediation

RESPONSE: At this time it is not certain whether source control activities selected by EPA will
attain the federal and state groundwater cleanup goals. Accordingly, a tenporary waiver of the
requirenent to neet such goals for this action is appropriate. EPAw Il continue to nonitor the
Site and will take the appropriate groundwater cleanup neasures if necessary and to the maxi num
extent practicable.

59. COWENT: One commentor recommended continual groundwater nonitoring at the Site unti
it is determned that contam nation no | onger exists.

RESPONSE: EPA and Asarco agreed to a long-termgroundwater nonitoring plan in Cctober 1994 that
requires groundwater nonitoring until 1999. EPA anticipates that a cl eanup decision for the
groundwater will be nmade by then

2.7 OFF- SI TE DI SPOSAL

60. COWENT: Several conmmentors expressed a preference for the renoval of contam nated soi
and off-site disposal citing concerns for the longevity, stability, and future exposure risks of
on-site disposal. Some commentors suggested that |eaving contaminated naterials on site would

not provide a pernmanent solution and would only be a toxic |egacy for future generations.
Anot her commentor expressed the opinion that any naterial hauled off site would be a liability
for another conmmunity.

RESPONSE: EPA agrees with the comrentor's description of the advantages of off-site disposal
But a significant disadvantage is the cost of off-site disposal, nearly $50 mllion nore than
di sposal in an OCF. Together with the fact that not all contam nation will be renoved fromthe
Site under any alternative (e.g., 15 mllion tons of slag cannot be renoved) EPA has determ ned
that the cost-effective cleanup solution at the Site is disposal of source area soils in an OCF
and pl acenent of a soil cap over the entire Site

If materials were disposed off-site, it would nost likely be placed in a permtted and regul ated
hazardous waste facility which has already been constructed and pernmtted and should, therefore
not be a liability for another community.



61. COWENT: One commentor expressed the opinion that devel opnent of the Asarco Site shoul d
not be allowed unless the soil is renoved off site.

RESPONSE: EPA believes that the Site can be safely developed if the contam nated soil that
remains on site is either isolated in an OCF or capped in place

2.8 MONI TORI NG LONG- TERM CONTROLS

62. COWENT: Several conmmentors expressed the opinion that any contam nated nateria
remai ning on site in an OCF or underneath a cap should be surrounded by nonitoring wells and
tested regularly. One commentor asked if a programwoul d be established and funded to ensure
ongoi ng nonitoring and repairs when necessary. Another conmentor wondered who woul d be
responsi bl e for ensuring that the post-cleanup nonitoring is perforned.

RESPONSE: Fifty-eight nonitoring wells are being used for sanpling under the |ong-term
nonitoring program EPA and Asarco have agreed to install additional groundwater nonitoring
wel l's after source areas soils have been excavated (see the Post-R Long Term Monitoring
Sanmpling and Analysis Plan," Cctober 1994). Al of the wells in the source areas will be
sanpl ed quarterly. During the design of the OCF, EPA will ensure that nonitoring wells are in
appropriate |locations to detect problens with the OCF should they occur in the future. Asarco
will be responsible for maintaining and repairing all wells as necessary. EPA will ensure that
Asarco nmonitors the Site after all cleanup activities are conpl et ed.

63. COWENT: One commentor suggested that local land trusts, public agencies (Housing
Aut horities), and environnmental groups should be involved in future site nonitoring and
nmanagenent responsi bilities.

RESPONSE: EPA believes it is nost appropriate for Asarco to have responsibility for all future
nmonitoring activities. But, EPAis planning to involve other entities in nonitoring and
nmanagenent activities.

64. COWENT: (One commentor suggested that deed restrictions and other |egal neans for
ensuring institutional controls for the Asarco Site need to be strict to ensure a pernanent
protection for the soil cap placed across the Site and any containment facility built on the
site.

RESPONSE: EPA agrees (see Section 9.6.2(a) of the ROD) and will include requirenents in the
future agreenents with Asarco to inplenent institutional controls including deed restrictions

65. COWENT: One citizen commented that the Park District and Tacoma cannot be counted on
to keep their prom se of post-devel opnent nonitoring because they have not kept previous
prom ses.

RESPONSE:  Asarco will be responsible for conducting all future Site nonitoring, including
nmonitoring after the cl eanup has been conpl et ed

66. COWENT: One commentor stated that regardl ess of whether Asarco treats the soil or
di sposes it in an OCF;, nonitoring, cap naintenance, air nonitoring, and surface water nonitoring
nmust be required

RESPONSE: EPA agrees that nonitoring is necessary; these neasures are required in the sel ected
remedy found in Section 9.0 of the ROD

2.9 HEALTH

67. COMMENT: Two comrentors were concerned about health effects fromcontam nants on site
and believe that some of their close famly nenbers have suffered fromchronic health problens
and nmay have died prematurely as a result of working at the Asarco Snelter.

RESPONSE: EPA expresses its regret for this comentors situation. EPA s cleanup decision is
based on the health risks posed by current conditions at the Site. EPA cannot eval uate the
extent to which workers' health may have been affected while enployed at the snelter, but EPA
can assure that any future popul ati on which cones into contact with the Site will not be



adversel y i npact ed.

68. COWENT: One representative fromthe Washington and North I daho District Council of
Labor voiced concerns about the health and safety of site workers participating in the cleanup
operation. He expressed the opinion that Hydronmetrics has denonstrated continuing disregard for
wor ker safety and health concerns by all ow ng contam nated vehicl e/ equi pnrent rinse water to be
di scharged directly into Commencenent Bay via storm sewers.

RESPONSE: EPA requires Asarco to subnit health and safety plans for all of the cleanup
activities that occur on the Site. During any cleanup activities, EPA has an oversi ght
contractor on site to ensure that the work plans and the health and safety plans are being
foll oned appropriately. Any concerns about worker safety should be forwarded directly to the
Washi ngt on Departnment of Labor and Industries. See also Response to Comment No. 22. During
soi |l excavation and disposal activities, EPAw Il require Asarco to control discharges of
cont am nat ed wat er

69. COWENT: The Puyal lup Tribe requested that EPA take into consideration their hunting
fishing and ot her subsistence activities on and near the Puyal |l up Reservation and added that the
living resources in Commencenent Bay and human popul ation that depends on these resources nust
not be subject to the bioaccunul ati on of hazardous chenmicals. The Puyallup Tribe al so stated
that the protection of anadronous fish (species which live in fresh and salt water), on which
much of the tribe relies for spiritual subsistence and econom c survival, is of paranount
inmportance. The Tribe requested that EPA conduct a fish consunption study prior to issuing the
ROD for the snelter cleanup

RESPONSE: EPA has not eval uated how nuch fish from Cormencenent Bay is consuned by the Puyal | up
Tribe in nmaking its cleanup decisions in this ROD. EPA has agreed, however, to consider this
i nformati on when nmaking its cl eanup decision regardi ng groundwat er

EPA is and will continue to take into account the concerns of the Puyallup Tribe, which
enconpass the existence of contamnation in all of Commencenent Bay, not just that associated
with the Asarco Site. EPA has set its cleanup goals at levels which it believes are protective
of human health and the environment. Because " protectiveness' includes mnimzing contamnation
in fish that may be consuned by humans, EPA is particularly focusing on contaminant levels in
fish inits continued investigation of narine sedinents off-shore of the Site

70. COMMENT: Two comrentors felt that the health risks associated with the contam nation

of the Asarco Site may be exaggerated because they have not experienced adverse health effects
fromliving near the Site. One comrentor suggested that stress fromthe cl eanup process is
probably nore debilitating than the arsenic contam nation, and the other commentor expressed the
opi nion that EPA should offer a real-life conparisons of the alleged increased health risks from
exposure to |l ead and arsenic.

RESPONSE: The potential health risks that have been identified at the Site in the R sk
Assessnent are prinarily based on predicted adverse effects posed by current Site conditions to

potential residents, workers, recreational visitors or trespassers, i.e., people who may spend
varyi ng anounts of tine at the snelter in the future. Because residents, workers, etc. are not
i ving/ working/playing on the Site now, it is not possible to give real-life exanples. The

eval uation of potential increased health risks fromlead and arsenic are sumarized in Section
4.2 of the R sk Assessnent (Kl einfelder, 1993).

Resi denti al :

71. COWENT: (ne person questioned whether or not it is safe to eat honme grown produce
fromthe area

RESPONSE: The Ri sk Assessnent conducted for the Ruston/North Tacoma Study Area indicated that
the risk fromeating fruits and vegetables that are grown in the area is very snall.
Precautions which are recommended by the | ocal health departnment include, thoroughly washing

| eafy produce such as |ettuce, and produce which is grown underground, such as carrots and
radi shes.

72. COWENT: (One person expressed the opinion that Asarco has been given "specia



treatnent" because the |level of arsenic and | ead contam nation that it has been ordered to
excavate is greater than the Action Levels established by the State.

RESPONSE: EPA believes this commentor is referring to action levels for the residential area
EPA di sagrees that Asarco has been given "special treatnent." EPA has sel ected safe cl eanup
levels for the soils. Decisions regarding the cleanups of both the Ruston/North Tacona Study
Area and the Snelter Site, including the specific determ nations of action |evels, have been
nmade in accordance with federal and state requirenments, and with the concurrence of the

Washi ngt on Departnent of Ecol ogy.

2.10 DEVELOPMENT/ LAND USE

73. COWENT:  Nurrer ous comment ors expressed specific opi nions regarding the devel opnent that
shoul d occur at the Asarco Site after cleanup. One person comented that, if the Asarco Site is
beautified, surrounding property values would be el evated and residents woul d be angered by the
resulting increase in property taxes. One commentor expressed the opinion that Asarco is living
up to the public trust by their coomitnent to invest 15 to 20 nillion dollars beyond the cl eanup
cost to encourage future devel opnent. Another person comrented that redevel opnent woul d not
conpensate for the |l egacy of pollution that Asarco will |eave behind.

RESPONSE:  All of the comrents received by EPA regarding future devel opnent will be forwarded to
the Land Use Group which includes representatives fromthe Gty of Taconm, the Town of Ruston
the Metropolitan Park District and Asarco. EPA believes that the cleanup of the snelter site
will reverse the legacy of pollution fromthe operation of the snelter. EPAis not in the
position to evaluate the potential for property taxes to change based on Site devel opnent
activities.

74. COWENT: Many commentors were concerned that only financial benefits, and not
environnental and/or |ong-term hunman heal th consi derations, have been considered in the Master
Devel opnent Plan. Two of these commentors expressed the opinion that the devel opnent plan was
designed primarily to enable Asarco to save significant cleanup costs. One person commented
that when a conpany pollutes an area so badly it achieves the distinction of worst Superfund
site, a cursory cleanup for the sake of profit and added | ocal taxes does not neet the intent of
Superfund | egi sl ati on.

RESPONSE: EPA has sel ected cl eanup neasures that will conprehensively address contam nation at
the Site and that are fully in accordance with the Superfund law. Further, the primary intent of
the Master Devel opnent Plan is to provide for future devel opnent of the Site once cl eanup has
been conpl eted. Accordingly, other than the need to naintain the protectiveness of the cl eanup
neasures, it is reasonable that the Master Devel opnent Plan not focus on environnenta
consi der ati ons

75. COWENT: Several commentors suggested that devel opment woul d hi nder renediation of
groundwat er and surface water and restorati on of natural habitat and that devel opnent shoul d not
be allowed until that portion of the Site is fully renediated. One commentor suggested that the
cl eanup be nodified to include a provision that devel opnent may not hi nder renediation or
restoration, and another commentor stated that devel opnent should not occur until the
effectiveness of a permanent renedy is clearly established for surface water, groundwater, and
sedi ment s.

RESPONSE: The sel ected renedy requires that devel opnent activities not interfere with potentia
cleanup activities, including the possibility that surface water and/or groundwater treatnent
will be necessary in the future (see Sections 9.3 and 9.5 in the ROD).

76. COWENT: Two commentors requested that Asarco separate the cleanup effort fromthe
commerci al devel opment of the Asarco site; one of these commentors requested that Asarco
acknowl edge this separation publicly.

RESPONSE: These two processes are separate but contain common el enents: EPA is determning the
environnental cleanup of the Site. The local nmunicipalities and Asarco will be facilitating the

devel opnent of the Site

However, EPA and the other parties involved recogni ze the advantage of conbi ning sone of the



pl anning el ements for future devel opnent with the design of site cleanup activities. For
exanmple, if Asarco and the | ocal governnents can identify the type and | ocations of devel opnent
(nunber of people, type of services necessary) then it can design the water, sewer, electricity
and phone lines at the sane tine Asarco and EPA are designing a cap for the Site. This wll
allow the cap, with the necessary utilities, to be installed at one tinme rather than installing
the cap and digging it up later to install utilities.

77. COWENT: Two people comented that if Asarco conducted the cl eanup and did not have
enough noney | eft over for devel opnent, the Asarco Site' woul d be redevel oped anyway because it
is prine valuable property. Two people added the comment that a pollution free site and
community woul d be the biggest asset to encourage devel opnent in the area, and anot her coment or
suggested that Asarco will redevelop the Site based on econonmic reasons al one, regardl ess of any
"Principles of Agreenent” with the local comunities. One commentor expressed the opinion that
the property would be nore valuable if there was not an OCF on the Site

RESPONSE: By signing the "Agreenent in Principle," Asarco and the | ocal governnents commtted
to using their best efforts to devel op the property. EPA hopes that all of these parties will
honor their commtnents and that the former snelter will be returned to productive uses for the
community. EPA has no opinion on whether the Site would be redevel oped if Asarco had
insufficient funds.

78. COWENT: The Town of Ruston commented that an inportant el ement necessary for future
devel opnent is EPA providing an appropriate release indemification fromliability for Ruston
Taconmm, the Park District, the Public Devel opnent Authority, and future | essees and | enders.

RESPONSE: At the national |evel, EPA Headquarters is committed to encouragi ng devel opnent and
reuse of Superfund sites. National policies and gui dance regarding such matters, including the
potential liability associated with Superfund sites, are being revised. EPA Region 10 will work
wi th Headquarters' policies and gui dance to provide as nuch certainty to potential owners,
investors and tenants at the Asarco Site as possible.

79. COWENT: The Town of Ruston commented that the design and inplenentati on of renediation
nust support the Master Devel opment Plan by all owi ng appropriate areas of the Asarco Site to be
cleaned in a tinely nmanner, thus opening these areas to devel opnent prior to conpletion of the
renmedi ation of the entire Site

RESPONSE: EPA' s intent is to allow devel opnment of the Site in a tinely manner. However, EPA s
primary concern is the safety and well-being of the site workers, surrounding residents and any
potential future users of the Site. Developnent activities will be allowed to proceed when it
is certain they will not interfere with cleanup of the Site.

2.11 COosTS

80. COWENT: Several conmentors expressed the opinion that Asarco has nade great financia
gains at the expense of the environnent and should be held financially accountable for a

t horough cl eanup. One commentor expressed the opinion that the revenue generated by Asarco
during its operation and the revenue that will be generated after devel opnent will far exceed
the cost of any cleanup

RESPONSE:  Under the Superfund |law, Asarco is liable to perform (or pay for) the cleanup

sel ected by EPA. The cleanup nust attain specific statutory nandates, including protection of
human health and the environnent. The anount of noney that may have been generated by Asarco
while the snelter was operating (or could be generated after cleanup) does not influence the
extent of cleanup necessary to be protective and therefore is not considered by EPA when

sel ecting a cl eanup.

81. COWENT: Several conmmentors indicated that the extra cost for treatnent of the
contam nated soils should not be a factor in determning the best cleanup alternative

RESPONSE: One of the requirenents for cleanups sel ected under the Superfund lawis that they
are cost-effective. EPA uses several factors to determ ne whether cleanup nmeasures are
cost-effective, including comparing the relative costs and effectiveness of various cleanup
alternatives. Based on EPA's analysis and review of the coments received, EPA believes that



the additional "effectiveness" provided by treating soils is not worth the increased cost
conpared to disposing soils in an OCF

82. COWENT: One commentor posed two cost-related questions: How nuch will it cost to
treat the soil and store it in an OCF, and how nmuch will it cost to clean the aquifers?

RESPONSE: EPA estimates that it would cost $70 million to treat source area soils, dispose the
treated soils in an on-site solid waste landfill, and di spose the denolition debris in an
off-site hazardous waste landfill. (This option is approximately $20 million nore than soi
treat ment/ di sposal beneath the Site cap and $47 nillion nore than soil disposal without
treatnment and debris disposal in the COCF.)

Asarco has estinmated that the cost of punping and treating groundwater for 2 years and 30 years
at $15.6 nillion and $20.1 mllion, respectively. Using an in-situ (in place) groundwater
treatment method would cost $1.3 million and using in-situ groundwater treatnent by seawater
injection would cost $1.5 mllion for 30 years. Gven the uncertainty of whether these
groundwat er nmeasures woul d be effective in cleaning up the aquifers, EPA has deternmined that it
is appropriate to take the source control neasures identified in the selected remedy and then
eval uate what, if any, further groundwater cleanup activities are necessary.

83. COWENT: One citizen expressed the opinion that the billions of dollars spent on the
Superfund programin the U S. is disgraceful and has shown very few results.

RESPONSE: EPA di sagrees. Acconplishnents under the Superfund programinclude performng

t housands of short-termrenoval actions (e.g., responding to energency spills, etc.), conpleting
maj or cleanup construction activities at over 278 sites, and starting major cleanup activities
at nore than 430 sites

84. COWENT: One commentor expressed the view that mllions of dollars have al ready been
wasted trying to determ ne the best cleanup nethod for the Asarco Site

RESPONSE: EPA and Asarco have spent significant time and noney to determ ne the types and
| ocations of contamination on the Site and how the Site can be cleaned up. These eval uations are
necessary and worthwhile and will result in an efficient cleanup

85. COWENT: One commentor expressed the opinion that Asarco shoul d have been responsibly
setting aside noney for cleanup every year since the Site was deened to be part of a Superfund
site. Another comrentor stated that Asarco had a savings account for contam nation cleanup in
excess of $150 million dollars

RESPONSE:  Asarco will be required to fund the anobunt necessary for cleanup of the Site. How
Asarco chooses to pay for the cleanup is its own decision

86. COWENT: One citizen was disnayed at the anount of noney Asarco was spending on its
public relations canpai gn, stating that the noney spent sending her |eaflets, correspondence,
and Christnmas cards woul d be better spent on cleanup of the Asarco Site

RESPONSE: EPA will not credit or deduct the anounts Asarco has spent on public relations
canpaigns fromthe anount it will be required to spend on cl eanup.

2.12 PUBLI C | NVOLVEMENT

87. COWENT: Many commentors expressed the opinion that Asarco is trying to pressure the
public into accepting the provisions of the "Agreenment in Principle," including the |ess
expensi ve on-site containnent option, in exchange for devel opnment noney. Two comentors
suggested that Asarco has "bought off" the officials from Ruston, Taconmm, the Park Board, and
ot her community agencies. Another commentor expressed frustration with Asarco's "carrot and
stick" tactics to keep contam nation on the Site and requested that EPA weigh-in on the side of
the public when maki ng decision. One of these comentors suggested that there will be a | ot of
alienation against the EPAif the OCF is not approved

RESPONSE: EPA bel i eves that the comunity participation in planning for the future
devel opnent of Site was inportant and beneficial to the community. The |ocal governnents and



Asar co succeeded in providing nany sessions for community nenbers to express their point of view
and then took their coments and used themto devel op an overall design strategy for the
proj ect.

It appears that one reason Asarco spent a lot of tinme and noney on the devel opnent project was
in hopes that a | ess expensive cl eanup opti on woul d be supported by the community. For the past
4-6 years el ected representati ves of the community had been strongly opposed to an OCF. During
the I and devel opment sessions, the facilitators were able to understand what the objections and
concerns were about on-site disposal and were able to design a prelimnary devel opnent plan to
address these objections and concerns.

Asarco's efforts were very public, as was the approval of the "Agreenent in Principle," by the
councils in Ruston and Tacoma, and the Park Districts' board. The |ocal governnents recomended
to EPA that an OCF be selected. The charge that Asarco has "bought of f" public officials is
unfounded. During the public coment period, EPA received approxi mately 830 out of a total of
900 cards and letters of support for an OCF and future devel opnent. EPA shares the opinion of
these commentors that an on-site containnent facility can be constructed to protect hunan health
and t he environnent.

I ndependent of the I and use comunity partici pation sessions, EPA sponsored 2 public neeting and
spoke at 10 neetings with local community groups such as the Rotary O ub and the Environnenta
Commi ssion of the Chanber of Commerce. The overwhel mi ng message heard at all of these neetings
was support for on-site disposal of soil and debris.

88. COWENT: Several people commented that the EPA should nake the best and safest cleanup
deci si on possible, w thout public influence, pressure fromthe |and use commttee and/or

devel opnent consi derati ons. Some of these comentors suggested that the propaganda and

devel opnent noney offered by Asarco nay be tainting the approach by the federal government to
the cleanup and that EPA shoul d keep these considerations separate fromthe cl eanup deci sion
One commentor was di sturbed by Asarco's seenmingly "manipul ative" panphlet. Conversely, two
comrent ors expressed the opinion that the EPA use a nore denocratic process to decide the

cl eanup nethod for the Asarco Site and give greater consideration to public opinion

RESPONSE:  Public comment on EPA s cl eanup decision is an inportant part of the renmedy sel ection
process. In this case, EPA encouraged the |and use process to occur prior to issuance of EPA's
Proposed Plan in order for the agency to fully understand the needs of the comunity and not
precl ude future devel opnent options needl essly. Nonethel ess, EPA s paranount concern is
protection of hunman health and the environnent, which will be achieved by the cl eanup renedy
that EPA has selected for the snelter site.

89. COWENT: Several conmmentors comrended Asarco, the nmunicipalities, and the comunity for
com ng together to work on a major urban revitalization plan. Sone commentors stated that this
project is a denonstration of how EPA can work with the community to pronote environnenta
renedi ati on and econom c devel opnent.

RESPONSE: Al though we are not done yet, EPA is also pleased with the work the Land Use G oup
has conpl eted and bel i eves that working on Site cleanup together with future devel opnent of
Superfund sites is an effective approach

90. COWENT: One citizen would Iike to know what she can do to hel p, and which politicians
have expressed concern or provi ded assistance

RESPONSE: There will be many opportunities for community invol venent during the devel opnent of
the environnental cleanup design work plans. EPA will send out Fact Sheets that describe
ongoi ng work and al so provide notice of opportunities for the public to participate. 1In

addi tion, EPA anticipates that the Land Use/ Devel opnent Group will continue to sponsor community
sessions in order to refine the uses for the "devel opnent zones."

Many of the el ected and appoi nted representati ves of Ruston, Taconma and the Park
District have been involved in the | and use and cl eanup processes, such as:



Phi | Parker, Mayor of Ruston

Charl ene Hagen, Ruston Town Counci

Ray Corpuz, Cty Manager of Tacona

Paul MIler, Tacoma Gty Counci

Ji m Montgonerie, Metropolitan Park District

91. COWENT: (ne person was di smayed by the course of events at the Pierce County Counci
neeting because she felt that the environmental aspects of the cleanup were not adequately
addressed, only devel opnent and financial topics were discussed in detail. She al so expressed
the opinion that nost of the people in the community are not adequately inforned of EPA' s

cl eanup proposal

RESPONSE: EPA was not notified of the County Council mneeting. EPA uses various ways to keep
the public informed, such as Fact Sheets, public neetings, news ads, nailing lists, TAG Gants
and information repositories. W are always open for any suggestions, so please |let us know of
your ideas. EPA believes that by the end of its 90-day public coment session and the Asarco
Week #4 neetings that hundreds of |ocal comunity nenbers were aware of and had participated in
the cl eanup and pl anning decisions for this Site

2.13 M SCELLANECUS

92. COWENT: One commentor believes that the follow ng statement is not conplete and does
not address the other characteristics of dangerous wastes as defined in Washington State

Danger ous Waste Regul ations (WAC 173-303): "Waste that is not a federal hazardous waste but has
the potential to migrate into the environnent would be disposed in a solid waste landfill that
neets state requirenents (Page 23, Paragraph 5 of the Proposed Plan)." He asked if the Toxicity
Characteristic Leaching Procedure (TCLP) is the only criterion that was used to make the

det er m nati on.

RESPONSE: The statenent in the Proposed Plan was intended to clarify that soils not regul ated
under federal law (e.g., treated soils that pass the TCLP test) may still need to be disposed in
a landfill that net state solid waste landfill requirenents. This determ nati on woul d have been
based on the results of water |eaching tests showi ng that disposal of treated soil would not be
protective of the environnent. The state has specified its requirenments for disposal of
dangerous waste in WAC 173-303. The state's determ nation of "dangerous waste" can be based on
metal concentration as well as TCLP | eachate concentration

EPA has selected the OCF, the untreated soils that will be disposed on site are a federa
hazardous waste. Therefore, the OCF will neet both federal and state hazardous and dangerous
waste requirenents for landfills.

93. COWENT: (One person suggested that Asarco has profited at the expense of the

envi ronnent because of the | ack of environnental concern on behalf of the |ocal governnents.
This commentor stated that the "Taconma Aronma" is synbolic of the way the | ocal governnents have
been dom nated by industry. This comentor added the exanple of the |ocal water treatnent plant
that has been in violation of EPA standards for years, however the city has chosen to pay the
fine rather than renedy the problem

RESPONSE:  EPA encour ages the commentor to express his/her views directly to the appropriate
| ocal governnents.

94. COWENT: Several conmmentors expressed the opinion that the EPA has done a good job in
its devel opnent and presentation of the preferred alternative and Proposed Pl an

RESPONSE: EPA appreci ates the coment.

95. COWENT: Several public agencies, the Washi ngton Departnent of Natural Resources,
Ctizens for a Healthy Bay, and the Puyallup Tri be commented that they would |ike to have
greater involvenent and input in the devel opnent and planning of the Preferred Alterative/
Proposed Plan. Additionally, the Puyallup Tribe requested that EPA act in concert with Federa
Indian Policy and consult with the tribe on whether the Proposed Plan is consistent with

Envi ronnental Justice policies.



RESPONSE: Al |l of these organi zations partici pated on the Coordi nating Forum (local, state and
federal representatives with an interest in the Asarco Snelter project) which was convened in
July 1993. Policy makers and staff nmenbers fromlocal governnent, local, state and federa
heal th departnents, and environnmental representatives participated in all aspects of review ng
and commenting on the cleanup alternatives and future | and use concepts. EPA will encourage
these sane organi zations to participate in renedial design

Consi stent with EPA' s Indian Polich, EPA's Regional Admnistrator met with representatives of
the Puyallup Tribe on March 16, 1995, to consult on a governnent-to-governnent basis on all of
the Tribes concerns. EPA believes that the Proposed Plan is consistent with its regi onal

Envi ronnental Justice principles.

96. COWENT: The Puyallup Tribe reiterated the dinton Adnministration's policy that "people
of color and the econom cally disenfranchi sed should not be forced to bear unfair environnmenta
burdens" (Executive O der 12898, Federal Register 7629).

RESPONSE: EPA believes that the cleanup it has selected is fully in accordance with the
obj ectives and requirenents of Executive Order 12898.

97. COWENT: Several conmmentors were troubled by the estinated tine for conpletion of the
cl eanup. They believe that the cleanup action has taken too |ong already and/or that the

cl eanup process and consequent devel opment shoul d be expedited. Oher commentors requested EPA
to take time to carefully consider public comments and to make scientifically sound decisions

RESPONSE: EPA has reviewed all of the comments received during the public comment period. It
is EPA's intent to work with Asarco and the local municipalities so that cleanup activities can
begi n as soon as possible. One approach to ensure that Site cleanup will not be delayed is that
when the Site is ready to be capped, even if all of the residential soils fromthe surroundi ng
nei ghbor hoods have not been renoved, a cap will be installed and the Ruston/North Taconma soils
wi Il be disposed in an appropriate off-site disposal facility, see Section 9.0 of the ROD.

98. COWENT: One commentor expressed concern about the noise that the cl eanup project
woul d generate

RESPONSE:  Heavy equi pnent and machinery will be used during the cleanup but EPAwll require
Asarco to reduce the noise to the extent possible by limting the work hours and sel ecting
dedi cated routes that trucks and traffic can use. Local residents and governnent will have an
opportunity to participate in the devel opment of these plans.

99. COWENT: One commentor believed that the stack bricks woul d be renoved after
dernolition, however was surprised to |earn that they would only be covered with dirt.

RESPONSE: The stack bricks were covered with dirt after the stack was denolished in January
1993. However, the selected renedy calls for these bricks to be unburied and permanent|y
di sposed in the OCF

100. COWENT: The Puyal lup Tribe comrented that the nine criteria used to anal yze the
alternatives should not all be given equal weight. They stated that the protectiveness of hunman
heal th and the environnent and conpliance with ARARs are the nost inportant threshold criteria

RESPONSE:  Section 8.0 of the ROD expl ains how EPA eval uated the cleanup alternatives using the
nine criteria. EPA enphasizes the inportance of protectiveness and conpliance with ARARs by
designating themas "threshold criteria." This neans that an alternative was not eval uated
further if it did not neet these criteria

101. COWENT: One commentor expressed the opinion that, given the hazardous waste sites for
whi ch Asarco may al so be responsible for in Mntana and Col orado, Asarco is the fifth worst
polluter in the country and possibly the world. This commentor al so expressed the opinion that
"Asarco's | ong-standi ng policy appears to be coverup and not cl eanup."”

RESPONSE:  Asarco will be held responsible for cleaning up the forner Asarco Tacona snelter as
well as other sites.



102. COWENT: One commentor expressed the opinion that Asarco should have been forced to
clean up and redevel op the Site years ago, and that Asarco has needl essly del ayed cl ean up and
redevel opment of the Site through endless litigation

RESPONSE:  Actually, to date there has not been litigation associated with the cleanup itself.
Since 1986, EPA and Asarco have focused on the investigation of the Site, the analysis of
potential cleanup alternatives, and the denolition of snelter buildings and structures

103. COWENT: One person comented that the cl eanup nethod and devel opnent plan are
irrelevant as long as his commute to work is not affected, and the new devel opment is clean
| egal, and profitable.

RESPONSE:  EPA bel i eves that the cl eanup nmethod and devel opnent plan are very relevant to the
future of the commnity overall. EPA notes, however, that the comunity shoul d expect that
roads around the snmelter nay need to be closed during parts of the cleanup

104. COWENT: One commentor requested that the public comment period be extended past the
Cctober 11, 1994, deadline.

RESPONSE:  The public comrent period was extended to Novenber 10, 1994, based on citizens
requests.

105. COWENT: One commentor requested that interested parties be provided with a
straightforward conpari son between EPA's preferred alternative and the alternative proposed by
the land use committee

RESPONSE: The majority of the cleanup activities identified in EPA's sel ected cl eanup renedy
are also identified in Paragraph 7 of the "Agreenent in Principle. However, EPA s sel ected
renmedy, see Section 9.0 of the ROD, provides nore detail than the "Agreenent in Principle" as to
why many of the cl eanup neasures are necessary. Both the "Agreenment in Principle" and the

Sel ected Renedy require the cleanup to be protective of human health and the environment over
the long term

Common El enents of the "Agreenent in Principle" and EPA's Preferred Alternative

. Utilization of Ruston/North Tacona residential soils as the sub-base for the plant
and breakwat er (slag peninsula) cap

. Monitoring and institutional controls

. Abandonment of the production well

. Instal |l ati on of groundwater/surface water interceptor trenches

. Repl acenent of the existing drainage system including outfalls

. Shorel ine arnoring

Addi ti onal El enents of EPA' s Proposed Pl an.

. Treat nent of source area soils by solidification/stabilization and di sposal as a
sub-base to the site-wi de cap

. Denolition of renaining buildings and structures

. Mtigation neasures if wetlands or intertidal habitat are adversely inpacted by
cleanup activities

. Saf ety neasures

. Integration of cleanup with | and use pl ans

It should be noted that EPA's Sel ected Renmedy in the Record of Decision selected disposal of
soil without treatnent in an OCF rather than soil treatment with solidification/stabilization
The "Agreerment in Principle" also identified disposal of soil without treatnent in an OCF

O her elenments of the Selected Renedy are very simlar to the elements in the Preferred

Al ternative described above.

106. COWENT: One Metropolitan Park Board menber commented that he did not sign the
"Agreenent in Principle" because he did not have the opportunity to fully analyze the situation
and he was pressured, lied to, and threatened. He also stated that the Metropolitan Park Board

has not agreed, passed, or discussed the "Agreenent in Principle," nor have they authorized any



letters to be directed to EPA

RESPONSE: EPA' s understanding is that the Metropolitan Park Board did pass and sign the
"Agreenent in Principle" with all but one supporting vote. EPA suggests that this nenber talk
directly with fell ow Board nmenbers.

107. COWENT: One commentor expressed the opinion that, based on the infornation on page 13
of EPA's Proposed Plan, it appears that all of the approaches are protective of public health
and the environnent and that it is difficult to determ ne which options are truly protective.

RESPONSE: On page 9 of the Proposed Plan, EPA provided all of the cleanup alternatives that
were considered. On page 21, EPA explained that "the no-action alternatives are not protective
of human health and the environnment and thus were not further eval uated under the nine
criteria." Qherwi se, EPA believes that any of the renaining alternatives (other than
nmonitoring and limted action) would have been protective of hunman heal th and the environnent.

108. COWENT: The Town of Ruston requested that EPA respect the permtting processes of the
l ocal governments (Ruston, Tacoma, Park District) and not preclude or usurp their authorities to
require Asarco to obtain any and all infrastructure permts, and that these nunicipalities would

like to review renedi ati on pl ans.

RESPONSE: EPA agrees that it is inmportant to work within the established permt processes of
the local governments. EPA s expectation, however, is that these processes will not result in
del ays to cl eanup activities.

3.0 ASARCO S COMMENTS AND EPA RESPONSES

As part of an effort to obtain public comment regardi ng the Master Devel opment Pl an, Asarco

di stributed sel f-addressed, postage-paid comment cards to the public at several comunity
neetings. Two different card types were distributed by Asarco during this effort, the first
batch of cards were entitled, "Tell EPA what you think of the Asarco Land Use Plan," and
included the statement, "I want the Asarco Site redevel oped," the second batch of cards were
entitled "Tell EPA You Support the Asarco Master Devel opnent Plan," and included two statenents
to select from "I support devel opnent of the Asarco Site and the on-site containnment facility"”
and "I would like additional information about the plan and comunity neetings." Additiona
space was provided on both cards to include comrents and the respondent's address/phone nunber

A total of 673 coment cards were forwarded to EPA by Asarco during the public coment period
Based upon the type of coment card and the nature of the reply received, EPA has tallied and
separated the cards into the five following general categories with regard to cl eanup

pref erence

. 547 comment cards were narked in favor of the devel opnent of the Asarco Site
including an on-site containment facility.

. 69 of the comment cards, respondents offered specific comments and suggestions for
devel opnent of the Asarco Site, but not a preferred cl eanup nethod.

. 24 of the comment cards, respondents indicated that they would |ike additiona
information and/or expressed specific questions, but did not state a cl eanup
preference. The questions have been sunmari zed and responded to in Section 2

. 19 respondents indicated that they were either opposed to the OCF or suggested
a conbi nation of on-site contai nnent and treatnent.

. 14 of the comment cards, respondents of fered m scel |l aneous suggestions and
commrents, but did not indicate their cleanup preference

EPA notes that many individual comrentors sent their letters and "reply cards" directly to EPA
and that nost of these commentors also stated they were in favor of future devel opnent and an
OCF.

In addition to comrents received fromcitizens, local officials, and Natural Resource Trustees



EPA received comments from Asarco, Inc., the Potentially Responsible Party for this Site. The
comrent s bel ow summari ze Asarco's overall concerns as well as its specific technical concerns
with the Proposed Plan. As a nenber of the Land Use Group, Asarco did not support EPA's
Preferred Alternative of soil treatnent based on cost, |long-termeffectiveness and because it
bel i eves that treatment woul d preclude the inplenmentation of future |and devel opment pl ans.

GENERAL COMMENTS

1. COWENT: Asarco believes that although the cleanup decision is separate fromthe plans
for future use of the Site, that the terns of the "Agreenent In Principle" should be a
significant factor to nodify EPA's renedy when using the nine criteria analysis. Asarco
believes that even if soil treatment and on-site containnent facility (OCF) were "equal"” wth
respect to the threshold and balancing criteria, that the community support for and on-site
contai nnent shoul d conpel EPA to select and OCF

RESPONSE: As a nodifying criteria, comunity acceptance, could result in EPA favoring a
feasibility study that was otherwi se equal with respect to all of the other threshold and

bal ancing criteria. As stated in the Proposed Plan, EPA recognizes that in addition to cleaning
up contamnation at the Asarco Site, that the community is very interested in Site devel opnent
as well. As aresult, EPA received nunmerous comments from comunity nenbers, community |eaders
and | ocal busi nesses and groups supporting an OCF and future site developnent. It was these
comments, in addition to the "Agreenent in Principle," that convinced EPA that the selection of
the OCF woul d be the best cleanup renedy.

2. COMMENT: Asarco stated that on-site contai nment nmeets both of the threshold criteria
described in the "nine criteria:" (1) Protection of human health and the environment and (2) al
Appl i cabl e and Rel evant and Appropriate Requirenents (ARARs) and on-site containment facilities
(OCFs) have shown their effectiveness over the long termat sites throughout the country.

RESPONSE: EPA agrees that either soil treatnent or on-site soil containment neet the two
threshold criteria and that an OCF can be designed to be protective over the long-term

3. COWENT: Asarco stated that EPA's Proposed Plan is not "cost-effective," nor does it
"utilize a permanent solution and alternate treatnent technol ogies or resource recovery to the
maxi mum extent practicable" which are two of five balancing criteria described in the "nine
criteria." Asarco believes that cost-effectiveness is a "condition (enphasis added) for renedy
sel ection, not nerely a consideration during renedial design and inplenentation,” (55 F. Reg.
8726), and that "cost-effectiveness" is based on the selected renedy's overall effectiveness
which is described in § 300.430 (f)(1)(i)(B) of the National Contingency Plan (NCP) as

l ong-termeffectiveness and permanence, reduction of toxicity, nobility, or volune through
treatment, and short-term effectiveness.

RESPONSE: EPA has nade a determination in the ROD that disposal in the OCF is the
cost-effective renedy (see section 10.3 of the ROD). This determination is based on EPA' s
finding that disposal in an OCF is an effective approach for isolating soil and debris fromthe
envi ronnent and because disposal in an OCF is estimated to cost nearly $30 mllion | ess than
treatnent of soil. In addition, the comunity clearly stated that it believed that selecting an
OCF woul d all ow future devel opnent opportunities at the Site.

4, COWENT: Asarco also stated that increased cost of treatment would not result in a
comensurate decrease inrisk at the Site

RESPONSE: EPA believes that the primary issue raised by the choice between treatnment and soi
was not the reduction in risk, which would be conparable, but the ability to select a remedy
that would renmain protective over the long-termand be conpatible with future plans for the
Site.

5.COMMENT: In addition, Asarco identified several additional reasons why soil treatnent should
not be selected. These reasons are:



. there is no evaluation of the effectiveness of treatnent over nany years;

. the cost of treatnent is prohibitively high ($150/ton);

. the anmount of additive required results in a low density product resulting in a
significant increase in volune of treated nateri al

. the physical properties of the treated nmaterial raise inplenentability questions with
respect to future plans for Site devel opnent; and

. the longer tine for renediati on woul d have serious negative effects on future | and
use pl ans.

RESPONSE: EPA' s response is as foll ows:

(1) EPA agrees. Although as noted in Response No. 21 in Section A, landfills have al so not been
around for a significant nunber of years either. (2) The cost of treatnent, re-evaluated in
context of the responses received fromthe comunity, indicated that a | ess costly and equally
protective cleanup was preferred. (3) Although it is not clear howif the increased soil volunme
woul d have inpacted Site devel opment, EPA believes that this could have been factored into Site
plans in the future. (4) EPA agrees that the appropriate places on the Site would have had to
have been identified to ensure. conparability of soil treatnment with Site devel opnent. (5) EPA
is not sure why Asarco believes that soil treatnment would take | onger than construction and
filling an OCF. The Feasibility Study states that treatnent woul d take 6 nmonths and the OCF
alternative could take up to 2 years.

6. COWENT: The overwhel mi ng community support for the "Agreenent in Principle" should
result in the selection of a containnent alterative as the remedy and the NCP allows EPA to
select an alternative favored by the community over an equally protective alterative.

RESPONSE: EPA has sel ected an OCF as part of its selected renedy, see Section 9.0 in the ROD.

7. COWENT: The ROD shoul d acknow edge the work currently bei ng conducted under the

Adm ni strative Order on Consent which was signed by EPA and Asarco in 1994, and al |l ows nmaxi mum
future flexibility in any nodifications to the current shoreline so that the uplands and marine
remedi al actions can be integrated in a reasonable and cost-effective manner. |n addition
Asarco stated that CERCLA does not authorize EPA acting alone to inpose habitat restoration or
mtigation as part of a renedial action, but instead, states that restorati on neasures nay be
agreed upon by the PRP and the natural resource trustees.

RESPONSE: EPA acknow edges that sanpling and analysis activities are being conducted under the
1994 ACC. Integration of the cleanup of sedinents and cleanup of uplands portions of the Site
is a worthwhile objective but is not a specific provision of the AGC. During the devel opment of
the work plans for Site cleanup, EPA w Il work in conjunction with Asarco, the natural resource
trustees and the community to devel op the necessary nitigation neasures for the Site, see
Section 9.0 of the ROD. EPA agrees that restoration neasures (i.e., to conpensate for past
injuries to natural resources) will be determ ned by Asarco and the natural resource trustees

8. COWENT: The ROD shoul d resolve the issue of the Ruston/North Tacoma Study Area
residential soils disposal and should set perfornmance standards, rather than nunerica
renedi ation goals, for groundwater nonitoring

RESPONSE: The sel ected renedy for the Ruston/North Tacona residential soils is to place them
beneath a cap (e.g., used as a sub-base) in areas that will not be inpacted by groundwater, see
Section 9.0 of the ROD. The ROD identifies neasures to control the sources to groundwater
(e.g., soil excavation, contai nment and cappi ng and repl aci ng the surface water drainage systen)
and nonitors the effect of these activities. The dass Ill prelimnary renedi ation goals will
be used as bench nmarks to evaluate the inpact of source control activities on groundwater that
enters Commencenent Bay.

9. COWENT: There are sone fundanental differences between EPA's preferred remedy and the
remedi al actions proposed as part of the Agreenent in Principle. The prinary differences
i nvol ve how soil is handl ed after excavation from source areas

RESPONSE: EPA has sel ected di sposal of source area soil in an OCF in the Record of Decision

10. COWENT: Treatnent of a portion of excavated soils, the arsenic kitchen soils for



exanmpl e, woul d be prohibitively costly.

RESPONSE: EPA believes that treatment of any part of the excavated soils before disposal in an
OCF woul d certainly add to the overall cost of the cleanup. Because several comenters
recommended that sonme or all of the soils be treated before placing themin an OCF, EPA

eval uated the environnmental benefits of treatnent. In this analysis, see Appendix D, EPA has
determ ned that treatnment of the nost contam nated source area soils would not substantially
decrease the potential inpact on groundwater fromleachate. EPA has not sel ected treatnent of
soils as part of the ROD.

11. COWENT: Over 70 physical, chemcal, biological and thernmal treatnment processes were
exam ned for potential application for the snelter site. Anong the technol ogi es investigated
for site specific applications for the site were soil washing, soil acid |eaching, and soi
fixation.

The studi es showed that soil washing and/or |eaching was not applicable for the site because of
difficulties with physical and chemi cal conditions of site soils. Technical problens with soi

| eaching included inconplete renoval of arsenic, failure of |eached or washed naterials to pass
TCLP after treatnment, and additional treatnent requirenments associated with acid fluid treatnent
and subsequent di sposal

Two commerci al vendors were able to denonstrate, in the short term attainment of treatnent
obj ective. However, projected treatnent costs are high and considerably nore expensive than
other soil options including the use of an OCF

RESPONSE: EPA believes that soil treatnent by solidification/stabilization could be effective
over the long-term The additional studies conducted by Asarco indicate that the TCLP test
results are slightly less effective after 28-day testing (but are still significantly bel ow
hazardous waste regulatory threshold levels for treatnent) and that the volune of the treated
material increased by approxi mately 60% EPA did not select treatnment, however, because soi
can effectively be isolated in an OCF, the OCF was nmuch | ess expensive than treatnent, and
because the majority of comenters supported disposal in an OCF in conjunction with | and use
pl ans.

SPECI FI C COMMVENTS
Al of the followi ng comments from Asarco refer to EPA's Proposed Pl an, dated August 10, 1994.

12. COWENT: Page 4, fourth paragraph, first sentence. The sentence should read "surface
wat er features on the snelter property include surface water in the cooling pond...." There is
no |l onger surface water flow into the pond and surface water flow has been diverted around the
cool i ng pond since Spring 1993

RESPONSE: This comment has been incorporated into the "Background" section of the ROD and it
now states that, "Surface water features on the snelter property include surface water in the
cooling pond..."

13. COWENT: Page 5, legend to Figure. "known sources" should be changed to "identified
source areas"

RESPONSE: The clarification has been nade in revised Figure 1-1.

14. COWENT: Page 6, first paragraph, last sentence. The remedial investigation identified
six areas as source areas of arsenic and netal concentrations to groundwater, based primarily on
the association of these areas with el evated concentrations in groundwater. O these areas, the
arseni c kitchen and the sout heast plant area have subsurface soil data that support the

hypot hesis that these areas contribute arsenic and netals to groundwater. The stack hill
contributes arsenic and netals to surface water where groundwater "daylights" through soils that
contain elevated arsenic and netals. Available soil and water data fromthe cooling pond suggest
there are little inpacts to groundwater, fromthis source; however, the pond is considered a
source area because of its total sediment arsenic and netal concentrations and because of its

hi storic use as a process water pond that stored water containing el evated arsenic and netal s
The remai ning areas (copper refinery area and fine ore bins area) are assuned groundwat er



sources prinmarily because of their association with el evated groundwater concentrations and
known history of these facilities. Soils in these areas were assunmed to be sources to
groundwater for feasibility study purposes; however, insufficient data are available to
positively establish soils fromthese areas as groundwater arsenic and netal sources.

The sentence woul d be nore representative of actual site conditions if it read "These are areas
that appear to act as the primary sources"”

RESPONSE: The ROD states that, "These are areas that have either the hi ghest neasured
concentrations of contaminants in the soils, appear to act as the prinmary known sources of
contami nation to groundwater and surface water, and/or have | arge anounts of contam nated
mat eri al based upon the historic uses of these areas."

15. COWENT: Page 6, second paragraph, first sentence. The first sentence is not true.
First, the areas have not been identified based on the presence of the "hi ghest known
concentrations" but, instead, based on their association w th highest groundwater concentrations
of arsenic and netals. |In some cases, such as the arsenic kitchens and stack hill areas, these
areas do contain sonme of the highest total soil netal concentrations, but, nore inportantly,

al so the highest |eachate soil concentrations. However, sone of the identified source areas are
not associated with confirned total soil data. For exanple, to date the soil quality underneath
the fine ore building has not been tested. Second, not all netals and/or organic chemcals are

"highly nobile and | eaching out of soils or slag." The sentence should be changed from
"...which are highly nobile and are | eaching out of soils or slag..." to "...which may be
| eaching out of soils or slag..." Also, the suggestion that high metal values autonatically

result in principal threats to groundwater is not correct. H gh netal values in thenselves are
not an indication of a threat to groundwater, as denonstrated by slag. The threat to
groundwater is determ ned by |eachability and subsequent nmobility of a chem cal

RESPONSE: See response to Comment No. 14.

16. COWENT: Page 6, fourth paragraph, last sentence. The statenment that, "Mst of the
slag portions of the Site appear to contribute |ess contam nation... as conpared to the source
areas..." s incorrect. Al slag contributes |ess than the source areas. However, this effect
can be obscured by other sources, such as is the case for the slag located in the plunme
down-gradi ent fromthe arsenic kitchen. It would be representative of actual conditions if this
sentence was changed to read: "Slag appears to contribute less nmetals to groundwater...as
conpared to the source areas..."

RESPONSE: The ROD states that, "The slag portions of the Site appear to contribute |ess
contami nation to groundwater as conpared to the source areas described.”

17. COWENT: Page 6, sixth paragraph, second sentence. It is not certain pipes are filled
with sedinent or that they are cracked. Because of the age of the plant, an assunpti on was nade
in the FS that drainage |ines were cracked and that sediment in pipes was possible. A suggested
change to the sentence is "pi pes may be cracked and/or contain contamn nated sedi nent."

RESPONSE: The ROD states that, "The pipes and drains associated with the system nmay be cracked
and/or the pipes filled with contam nated sedi nents."

18. COWENT: Page 6, ninth paragraph, last two sentences. Based on site data, it is
apparent that snelter site groundwater arsenic and netals are nore affected by | ow redox
conditions associated with the presence of organic material than by resultant pH conditions.
The presence of seawater apparently buffers groundwater in the southeast plant area and pH
concentrations are typically above 8 indicating acidic conditions at this location are not
occurring.

RESPONSE: The |l anguage in the ROD is revised to read that wood waste buried in the slag is
deconposing, thus contributing to the release of netals, particularly arsenic, fromthe sl ag.

19. COWENT: Page 6, |ast paragraph, first sentence. The netal |evels in groundwater do
nore than just "appear" to decrease as groundwater noves toward the bay; the data indicate that
this decrease is a fact. W suggest changing this sentence to read; "The netal levels in
groundwat er decrease as groundwater noves through snelter property toward Commencenent Bay".



Al t hough the cause of the decrease renmins a subject of debate, as pointed out by the
description of potential causes in the followi ng sentence, the netals |levels decrease is
docunent ed by val i dated data.

RESPONSE: The ROD states that, "The netal levels in groundwater decrease as groundwater noves
through the snelter property towards Commencenent Bay." EPA agrees that the reason(s) why this
decrease occurs has not yet been established.

20. COWENT: Page 7, first paragraph, last sentence. No large cracks as described in the
proposed plan have been identified during the RI/FS. The crack hypothesis is entirely of

regul atory origin. Al though one well had a higher test perneability than surrounding wells, the
significance of the well test relative to groundwater netal transport is not clear. Al
avai | abl e evidence indicates that dilution and/or adsorption are occurring to the same degree in
the central portion of the site. |If anything, dilution and/or adsorption are probably nost
effective in the central portion of the site, as evidenced by the substantial decrease in netals
concentrations over relatively short distances

RESPONSE: Thi s sentence was not included in the ROD.

21. COWENT: Page 7, EPA's deanup hjectives, first sentence, cleanup actions necessary
because of "long-term cancer risks for workers". Long-termcancer risks to sealife and aninals
were not evaluated as the sentence inplies.

RESPONSE: Risks to sealife and aninals were qualitatively evaluated in EPA's ecol ogical risk
assessnent. EPA' s conclusion was that sealife has been adversely inpacted by rel eases fromthe
Site and that the Site posed risks to terrestrial aninals and vegetation

22. COWENT: Page 8, Contaminated Soil Dust and Slag, bjective ¢, "Prevent the erosion of
slag to the of f-shore sedi nents". Existing data suggest the significance of slag erosion is

hi ghly overestimated in the Proposed Plan. Al though slag contains el evated concentrations of
total metals, available data show in the narine environnment, slag and sedi ment that contain slag
have a very low | eachability. 1In addition, no detrinmental effects of slag on sea |life have been
docunented. In fact, the off-shore community at the snelter is viable and healthy. Slag has
been used on the plant site and on the Yacht d ub breakwater because its physical properties
(coarse grain size and nassive texture) nmade the material an ideal nediumfor shoreline arnoring
construction. Arnoring of the slag would be primarily cosnetic with little, if any, benefit to
the marine environment. Wile slag arnmoring could provide a habitat niche for nmarine life,
installation of armoring will, at least tenporarily, adversely affect presently established
comuni ties.

RESPONSE: EPA believes that slag is eroding to some degree, and therefore exposing faces that
|l each netals nore readily than weathered faces. As part of the renmedi al design, EPA will
require that additional studies are conducted to indicate which part of the slag shoreline is
erodi ng and where shoreline arnoring should be placed

23. COWENT: Page 11, Shoreline Arnmoring. This section appears to begin with the prem se
that shoreline erosion is a substantive issue. Al though shoreline arnoring was anong
alternatives evaluated in the FS, to date no information has been produced to docunent that
shoreline erosion is a substantial source of slag to the marine sedi nents of Commencenent Bay.

This question is raised for two reasons. Slag was directly placed in Commencenent Bay and its
sedi nents by disposal actions over a 75-year period. Visually obvious erosion could only
account for a very snall fraction of the slag present in Conmmencenent Bay sedi nents.

Erosion is visually obvious at sone |ocations along the slag peninsula and snelter property.
However, nmany portions of this area show no obvi ous evi dence of erosion. This raises the
question of whether runoring the total shoreline is appropriate, or if arnoring is at all
appropriate?

It is also reasonable to question whether slag erosion is causing any environnental other than

t hose produced by physical erosion of natural substrates. The study of freshly cut slag by
Battelle (Crecelius, 1966) showed that nmarine |arvae settle as rapidly on slag as on basalt rock
and concrete. Although this study showed netals are released fromfreshly cut slag for three to



four nonths, this brief period would produce very mnor contributions of netals to Commencenent
Bay waters or sedinents at the visually apparent erosion rates

The EPA discussion assunes that a 5 foot thick layer of riprap over a 2 foot |ayer of small rock
is necessary, to prevent erosion. Although total arnoring for the shoreline was assuned in
alternatives presented in the FS, it will be necessary to conduct an engi neering anal ysis of
shore processes along the snelter property and slag peninsula to determ ne what design is nost
appropriate, as well as if and where protection mght be required

The existing slope along the north portion of the bayward face of the slag peninsula may be too
steep to nmake arnoring practical without najor shoreline nodification. The steep slope at the
north end of the Yacht O ub breakwater extends to great depths (at |least to 200 feet) indicating
that major dredging or cut back at this location nay be required to establish a foundation for
shorel i ne nmonitoring.

Conbi ned plant site and breakwater shoreline arnoring costs would be $6.2 nmillion dollars based
on assunptions presented in the FS and cost projections presented in the Proposed Plan. This
expense woul d be incurred for prinarily cosnetic alterations to the shoreline and provide little
environnental benefit. |In fact, shoreline arnoring will have a significant inpact on diverse
and apparently healthy comunities already established in shoreline slag

RESPONSE: EPA agrees that additional engineering studies are necessary to determ ne the extent
of shoreline arnoring that will be needed in areas that are eroding. EPA does not believe that
shoreline arnoring will be conducted for cosnmetic purposes only, but will be placed in those
areas which pose a threat to the of fshore environnent.

24. COWENT: Page 14, Plant Site Soils, 1c. It should be noted that, in many cases,
sanpling results will not deternmine the feasible extent of excavation, but will provide
docunent ati on on post-excavation conditions. Excavation in sone areas, particularly in the fine
ore bins area and the copper refinery areas, will be limted by equi prent capabilities, and by
limtations association with high water table and high perneability conditions

RESPONSE: EPA recogni zes that sone naterials in the source areas will not be able to be
excavated, see "inplenentability” in Section 8.0. In addition, Asarco will be required to
confirmthat all necessary source area excavation, as practicable, has been perforned.

25. COWENT: Page 14, Plant Site Soils, 1d. In addition to denolition nmaterials, sone soi
contains coarse grained fractions that are greater than 2 inches in size. During pilot scale
testing, these sizes were sinply screened out and were not treated. |If treatnent were to be

inplenented on a large scale, these fractions would either have to be ground to a finer size for
incorporation in the treatnent process, or dispose with denolition debris. Either action

invol ves an increase of material handling, processing and costs over those associated with the
soil fixation process activities denonstrated during the pilot scale tests.

RESPONSE: EPA understands that there nay be sone additional costs associated with
a full-scale treatment project. However, treatnment has not been selected in this ROD for
this Site.

26. COWENT: Page 14, Plant Site Soils, le. Renoval of the car tunnel was not included in
the prinmary renedi al action scenarios evaluated during the FS and this action is not included in
the Proposed Plan cost estinmates. The FS assuned renoval of the car tunnel and railroad tunnels
as available options and responsibilities of the owners: Tacoma/ Ruston, and Burlington Northern
railroad, respectively. Since the tunnel is associated with seeps that have poor water quality,
it is possible that concrete fromthe tunnel, if renoved, woul d require disposal as a hazardous
waste. It is estimated that renoval of the tunnel, including denolition costs, would increase
present cost estimates as high as $2.2 nillion. Filling the tunnel nay be nore cost effective
than denolition and renoval. |In addition, the car tunnel is part of a unit construction with
the rail tunnel which would be inpacted by renoval of the car tunnel portion of the structure

RESPONSE: The determ nati on of whether the tunnel is renoved or filled in will be nade during
the desi gn phase of the project. As noted in Section 9.0 of the ROD, the OCF will be designed
to allowfor alimted anount of additional capacity in the event there is nore than the
estimated 160, 000 cubi ¢ yards of soil and nore than the estimated 80, 000 cubi c yards of



denolition debris that requires disposal, see Section 9.1.2. EPA notes that Paragraph 4 of the
Agreenent in Principle states that: "Asarco agrees to fill or renove the existing tunnel..."

27. COWENT: Page 15, 3a, use of fabric as nmarker. A marker woul d not be necessary for
nost of the plant site to identify the base of an inported soil cap. The presence of slag which
has a very dark color and coarse grained texture that would be significantly different in color
and texture fromfill, and topsoil inported to the site would provide easy identification when
the base of the cap was penetrated. |In addition, renaining nan-nmade features such as concrete
sl abs, foundation or pavenment would also easily be identified at the base of the cap

Ruston soils would also easily be identified. These soils will be incorporated under a drai nage
gravel layer which is, in turn, underlain by a clay layer. These distinctly different soi

types woul d be easily identified and would mark the | ocati ons of the base of inported topsoil as
well as the top of underlying Ruston residential soils

RESPONSE: EPA agrees that a visual marker will not be necessary since the clay layer will serve
this function as clay will be | ocated above the slag, building pads and foundati ons and the
Ruston/ North Tacoma residential soils

Asarco is incorrect in stating that the clay layer will underlie the residential soils. The
residential soils will be used as a sub-base below the clay on the Site cap. Residential soils
can be placed in areas of the site not likely to be inpacted by groundwater.

28. COWENT: Page 16, Figure 3 (in Proposed Plan), Hazardous Waste On-Site Contai nnent
Facility (OCF). The figure is not correct. The part of the cover that includes a 1 foot |ayer
whi ch underlies the filter material, would not consist of conpacted soil as shown in the figure
but, instead, would consist of a drainage |ayer

RESPONSE: I n the cap, beneath the one foot of drainage naterial, there will be a fabric liner
and two feet of conpacted soil above the waste material, see Figure 7-2

29. Page 18, Surface Water, second paragraph, |ast sentence. As noted several tines in the
FS, large scale treatnment of surface water to consistently meet | ow standards with arsenic and
nmetal nmarine criteria may not be technically feasible. This is particularly true for the
relatively large flows (200 gpmor greater) associated with surface water discharge from

drai nage areas above the plant site.

RESPONSE: EPA will evaluate the need for, and the feasibility of, surface water treatnent
after the source control activities in the ROD are conpl et ed.

30. COWENT: Page 18, Shore Line Arnoring of the plant site and slag peninsula. "One goa
for the shoreline would be to restore aquatic habitat that woul d benefit eel grass sal non and
other marine life. Methods may include shoreline pull back and sl oping, devel opnment of pocket
beaches, mudfl ats, vegetated shallows, and shoreline irregularity. There is no evidence that
shoreline arnoring would provide any aquatic habitat nore suitable for nmarine biota than the
existing slag surfaces. The arnoring mght provide | ess suitable habitat because of the | oss of
physical irregularities that the slag provides. Rock riprap provides a generally even, flat
surface inhabited by fewer species and nunber of organisns than the highly irregul ar surfaces of
sl ag.

Nei ther slag nor shoreline arnoring provide a suitable habitat for eelgrass. Shall ow water wave
energies that require hard substrates (arnmoring) prevent eelgrass growh. Eelgrass also
requires slit to sand-gravel substrates, not hard surfaces. Salnon and other sea life are
capabl e of using the existing slag habitat, and are unlikely to benefit fromshoreline arnoring

Devel opnent of pocket beaches, nudflats, shoreline pullback, etc., goes far beyond shoreline
arnmoring. These actions would require great nodification of the existing conditions and woul d
result in environnental and econonic costs far greater than traditional shoreline arnoring as
presented in the Feasibility Study. Existing features that have present or potential future
economi ¢ or environnental value such as the off-shore piers may not survive nodifications
associated with nodifications of features as discussed in EPA's plan. The additional econonic
costs are not factored in the costs presented in the FS or in the Proposed Plan. Prelimnary
estimates to include features described in the Proposed Plan as part of shoreline arnoring



indicate costs would be increased $6 nmillion to $9 mllion above the $6.25 nillion presented in
the, Proposed Plan for plant site and shoreline arnoring costs. Since, as noted above, the area
is by nature not suited for many of features such as nudflats, eelgrass, and pocket beaches, as
wel | as shoreline cut backs would involve significant alteration to existing conditions. For

i nstance, off-shore features such as breakwaters woul d probably be necessary to encourage
fine-grained environnents that maintain features such as nudflats and eel grass. Presently not
possible in the relatively fast noving coarse grained deposition environnent typical to not only
the Asarco Site but the adjacent gravel beach areas outside the plant site off-shore area

Qovi ously, inplenentation of features that require such an alteration of existing conditions
woul d require considerable study as part of prelimnary renedial design efforts.

RESPONSE: The riprap itself is not expected to provide a nore suitable habitat than the slag
however, the arnmoring can be designed to have |edges or irregularities that are nore supportive
of marine biota than the slag. These areas could be constructed with gravel and on a nore
gentle slope than the slope of the present Site. A habitat conducive to epibenthic species
(organisns living on the sea floor) could be created, which would, in turn, be beneficial to
sal non.

EPA agrees that | owenergy habitats would not |ikely persist along the Asarco shoreline

However, a noderately active environnent, such as a gravelly/sandy area conducive to other types
of aquatic species, nay be able to be created off the Asarco Site. Al though on-site mtigation
is a preference, a habitat that is conducive to eelgrass could be created as part of an off-site
mtigation effort.

EPA agrees that reducing the effects of the currents on the exposed face of the Asarco Site
woul d require extensive effort, including the use of groins or breakwaters. These costs, which
woul d be wei ghed against their benefits, are not part of the shoreline arnoring costs in the FS
but rather can be part of the mtigation costs since they would benefit the mtigation efforts
These costs could al so be wei ghed agai nst their overall benefit and/or be conpared to other
mtigation efforts with simlar costs

Shorel i ne pul | back, sloping, and shoreline irregularity are possible at the Site and can be part
of the shoreline arnoring and/or mitigation efforts. For exanple, shoreline arnoring, which is
intended to reduce the erosion of slag, can be acconplished adjacent to an area that is cut back
and | ess shall ow, which could be intended as part of a mtigation site. The nbst appropriate
habitats (e.g., those with the greatest chance of persistence) would then be chosen for these
various post-renediation environments. The associated costs could be part of the shoreline
arnmoring costs and the mitigation costs.

EPA wil| consider the existing futures on-site end the planned uses of the site in the renedia
desi gn stage so as to ensure conpatibility.

EPA acknowl edges that nmuch nore about the sedinents site will be | earned fromthe ongoi ng and
upcom ng expanded RI/FS activities, including a better understanding of the anmbunt of erosion at
the site and potential disposal and mtigation sites.

31. COWENT: Page 18, Shoreline arnoring of the plant site and slag peninsula. "Further
since arnoring woul d adversely inpact intertidal habitat of the shoreline, mtigation and/or
restoration nmeasures woul d be necessary."” The adm ssion that adverse inpact to intertida

habi tat woul d occur is evidence that the existing habitat has substantial production and

ecol ogical value. Mtigation would apparently be required because this production habitat woul d
be degraded by shoreline arnmoring. Wy conduct armoring unless the habitat woul d be degraded by
shoreline arnoring. Wiy conduct arnoring unless the habitat is to be inproved by this action?

If it is inproved, why require mtigation; isn't the action mtigation? f-shore ecol ogical
inpacts were noted in the FS evaluation as well as in the EPA Proposed Plan. As off-shore
studi es by Paranmetri x have shown, the area contains a diverse and productive environnment that is
essentially the same as other coarse grained bottomareas that are not | ocated near or
potentially inpacted by existing or past snelter activities.

RESPONSE: EPA di sagrees. EPA acknow edges that there is intertidal habitat that currently
occupies the slag face at the Site; however, sanpling activities on the off-shore sedinment site
provi de evi dence of adverse bhiological effects. The present expanded RI/FS activities at the
sedinents site will help quantify the harnful effects at the site with respect to the present



communities and allow EPA to bal ance the benefits of arnoring conpared to the inpacts to

exi sting habitat caused by arnoring. EPA agrees that replacing one comunity with a simlar
community is not a beneficial use of funds; however, if the present off-shore biologica
community is shown to be inpacted, a replacenent comunity and/or mtigation effort may be
war r ant ed.

32. COWENT: Page 18, Item (9), Safety Measures, lining and covering truck beds. Lining and
covering truck beds probably woul d not be necessary for on-site activities. Excavation in areas
such as the arsenic kitchen area, the copper refinery area, or the fine ore bins would not
require such precautions. However, it is noted transportati on across public roads from areas
such as the stack hill or the cooling pond may require some of the safety precautions described
in the Proposed Pl an.

RESPONSE: If trucks are just noving fromone |ocation to another on-site, lining truck beds
woul d probably not be necessary. But lining of truck beds, and other safety neasures, will be
required for transportation of waste off-site

33. COWENT: Page 19, Item 10 (b), guidelines to ensure disposal of dredged sedi nents woul d
not be preventative or hindered by devel opnent activities. A though an OCF could be designed to
hol d shoreline sedinent, additional steps, may have not been conpletely eval uated, would be
necessary to ensure conpatibility with incorporation into the OCF. Contrary to the sedi nent
handl i ng procedures anticipated with either use on an OCF or treatnent, off shore sedinents
woul d have to be dewatered, with subsequent disposal and/or treatnent of the decant water. |[f
incorporated into a treatnent option for "upland" soils, marine sedi nents thensel ves woul d not
require treatnent as all testing indicates the | eaching potential is very | ow and nost sanples
had | eachabl e nmetal concentrations |less than analytical limts. However, a key issue would be
the increase in size of the OCF "foot print" to hold nmarine sedinments and the resulting | oss of
avai l abl e 1 and area avail able for devel opment. Vertical expansion limted by physica
constraints, as well as constraints inposed by proposed road devel opnent and aesthetics and an
increase of the "foot print" would be necessary. |In addition to | and needed for a | arger foot
print, nore land area will be needed, at least tenporarily, for sedi nent dewatering during
construction, which would al so conplicate renedi ati on and devel opnment | ogi sti cs.

RESPONSE: EPA has deci ded not to di spose dredged sedinents in the OCF. See the response to
Comment No. 28 in Section A above.

34. COWENT: Page 21, Shoreline Arnoring: "Shoreline arnoring under the Preferred
Alternative is protective because it controls the erosion of the slag shoreline into
Commencenent Bay". |t has not been denobnstrated that all or nost of the slag shoreline is

eroding into the bay or that slag erosion is detrinmental to the biological production at the
snelter shoreline or slag peninsula.

RESPONSE: See the responses to Commrent No. 43 in Section A above and Comment No. 22 in this
Section

35. COWENT: Page 22, Surface Water "EPA believes that it nay be appropriate to establish
m xi ng zone when establishing discharge limtations for surface water". Asarco concurs a m xing
zone woul d be appropriate

RESPONSE: The | anguage on mixing zone is included in the ROD, see Section 9.9. regarding
perfornmance standards for surface water. The determ nation whether a mxing zone is appropriate
and, if so, the paraneters of the mixing zone will be nade during renedi al design.

36. COWENT: Page 22, Mtigation/Restoration. The Proposed Plan states that mtigation and
restoration would be necessary to conpensate for "inpacts to wetlands" during the cleanup. It
is not clear which areas of the site EPA considers to be wetlands. During discussions about
renmedi ation of the site, some, parties have taken the position that any alternative which

contenplates filling the cooling pond woul d need to conply with mtigation standards under
section 404 of the Oean Water Act. However, the cooling pond is not a wetlands within the
definition of "waters of the United States.” and section 404 requirenments do not apply toits

nodi fication during renmediation. The Asarco pond was part of a waste treatnent system and
qualifies for the specific exenption for treatment ponds in 33 CFR 8328.3 (a)(7). Consequently,
to the extent that there may be other regul ated wetlands on the site, the specific areas of the



site involved should be specifically identified and shoul d exclude the cooling pond.

RESPONSE: EPA agrees with Asarco's interpretation regulations that the cooling pond is not a
wetland. Qher areas of the Site, however, nmay be wetlands. A wetlands assessnent will be
required on the Site before renedial activities begin. |If any wetlands are identified that will
be adversely inpacted by remedial activities, the appropriate nmitigation neasures will be
required

37. COWENT: Page 24, Surface Water, |ast sentence referring to surface water treatnent
relative to long-termeffectiveness and pernmanence. The long-termeffectiveness of surface
water treatnent is questionable if large volumes are necessary to treat and di scharge standards
are extrenely low. Volune control would be key to successful inplenentation. Treatnent would
be an on-going operation that would require periodic and rel atively consi stent nai ntenance.
However, if lines are conpletely replaced and a design cap is inplenented as proposed by EPA
surface water treatment shoul d not be necessary to address sources fromthe plant site. In
effect the treatnent plant as proposed by EPA woul d be addressing off-site sources of arsenic
and netal s.

RESPONSE: EPA agrees that replacing the surface water drainage system should elimnate the need
for surface water treatnment. After cleanup activities under the ROD are conpleted, EPA will

det erm ne whet her surface water discharging into the bay neets the renediation goals (see
Section 9.9 of the ROD).

38. COWENT: Page 24, Shoreline Arnoring, Preferred Alternative, |arge rock and boul der
riprap instead of artificial beach nourishnent as riprap has a better potential to withstand
current and wave action and renain in place conpare to using snaller pebbles under the
artificial beach nourishnent option." Contrary to EPA's position, coastal engineering and
desi gn experts often pronote beach nourishnent over riprap structures. The Arny Corps of

Engi neers and others prefer, in nany cases, to use beach nourishnent because it can provide
better erosion/deposition control, than riprap design (Mark Lorane, Applied Coastal Science
Inc., personal communication). This is particularly true where a potential exists for riprap
structures to result in changes in wave and current patterns which result in unexpected and/or
uncontrol l ed erosion or deposition in adjacent unnodified areas.

RESPONSE: EPA recogni zes that riprap structures shoul d be constructed only when necessary, and
erosion fromwater flowi ng around the ends of the slope protection (e.g., breakwater) can cause
erosion. The slope protection can be constructed in order to minimze this type of erosion

The design characteristics for the Asarco Site, including the hole of beach nourishnment versus
riprap structures, can be determ ned during renedi al design, when there is a better
under st andi ng of the wave action and current energy at the site

39. COWENT: Page 25, Shoreline Arnoring, "Slag pieces cause adverse inpacts to sea life in
of fshore sedinents.” Adverse inpacts of slag pieces to sea |life have not been denonstrated by
EPA' s own adm ssion

RESPONSE: EPA di sagrees. A report published by Battelle (Crecelius, 1986) concluded that
netals released fromfreshly exposed slag are toxic to narine organisns for up to three to four
nonths. Al so, one of the objectives of the expanded sedinents RI/FS is to eval uate whether slag
pi eces deposited in narine sedinments are causing adverse inpacts in the nmarine environnent.

40. COWENT: Page 26, Interception Trench Costs. These costs should be rounded to be
consistent with other figures presented in this section

RESPONSE: These nunbers were rounded. See Table 8-2 in Section 8.0 of the ROD.

41. COWENT: Page 27, Surface Water Costs. On Page 24, EPA states use of surface water
treatnent if necessary for plant site runoff surface water treatnment costs are not presented in
the Proposed Plan. The FS presented surface water treatnent costs for all anticipated run-on to
the site at $23, 600,000, present value. EPA s proposal would only address treatnent after

repl acenent of the present drainage systemand inpl enentati on of diversions as necessary.
Assuming the majority of runoff is diverted, the EPA proposal could require treatnent of sone
undet erm ned vol une. Even nodest volunmes of water (50 to 100 gpn) requiring arsenic and neta
treatnment would result in a significant anount of costs not presented in the plan. Asarco's



experience at the East Hel ena Superfund site, where a treatnment plant was installed to address
pl ant water gains of about 50 gpm shows costs to treat constituents simlar to those at the
Tacoma site are about $7,000,000, However, if outfall drainage lines are conpletely replaced and
a design cap is inplenented as proposed by EPA, surface water treatnment shoul d not be necessary
to address sources fromthe plant site. The treatnent plant as proposed by EPA in effect would
be addressing off-site sources of arsenic and netal s.

RESPONSE: The need for, and feasibility of, surface water treatnent will be eval uated shoul d
source control activities not attain performance standards for surface water.

42. COWENT: Page 27, Shoreline Arnoring Costs. Assuming riprap shoreline arnoring costs
as presented in the FS, the costs presented in the Proposed Plan are consistent with the FS
However, the costs do not reflect features discussed in the plan including pocket beaches,

mudfl ats, eel grass, cut backs etc. Prelimnary cost projections incorporating features as
described in the Proposed Plan indicate shoreline arnoring costs could increase $6 mllion to $9
mllion over the cost presented in the Proposed Plan. Four scenarios were consi dered

1. Arnoring as presented in the proposed plan

2. Arnoring assum ng no encroachnent in the bay and cut backs are necessary prior to
riprap installation.

3. Shoreline arnmoring with advanci ng slopes and groins, and silt/sand fills needed
to create vegetated shall ows, pocket beaches and shoreline irregularities for
aquatic habitat devel opnent.

4. Sanme as Scenario 3 but all cut backs and no advanci ng features

Wiile it is assumed for cost estinmation purposes that features described in the four scenarios
above could be inplenented, it is far fromcertain incorporation of these features is
technically feasible. A sunmary of prelimnary cost estimates for the arnmoring scenarios is
presented bel ow.

Proposed Pl an Costs Capi tal oM Present Wrth
#1

Plant site and breakwater 5.9 mllion $23, 000 $6.2 mllion
Scenari o #2 Capi tal &M Present Wrth

Plant site and breaker $8-6 mllion $24, 000 $9.0 mllion
Scenario #3 Capi tal &M Present Wrth

Plant site and breakwater $11.9 mllion $48, 000 $12.6 mllion
Scenari o #4 Capi tal &M Present Wrth

Plant site and breakwater $14.6 mllion $48, 000 $15.4 mllion

RESPONSE: The costs associated with nitigation activities will be in addition to the shoreline
arnmoring costs. Mtigation costs can vary significantly, depending on the location of the site
the necessary preparation activities, and size of the site. Because EPA does not yet know the
extent to which shoreline armoring will be required, EPA is not estinmating the potential cost of
mtigation.

43. COMMENT: Page 27, Institutional Controls. The $500, 000 under the O & M (annual) colum
shoul d be nmoved to the Present Worth col um

RESPONSE: Thi s anpunt has been noved, see Table 8-2 in Section 8.0 of the ROD.

44. COWENT: Page 27, Plant Site Excavation Costs. The excavation or denolition costs



presented do not include renoval or filling of the car tunnel. As explained in the FS, this
option was presuned to be the responsibility of the owner. Renoval of the tunnel would increase
costs an estimated $2.2 mllion.

RESPONSE: I n Paragraph 4 of the Agreenent in Principle, Asarco agreed to renove or fill the car
tunnel. EPA believes the approach to be used shoul d be decided during renedi al design.

45, COWENT: Page 29, first colum - |ast sentence continuing to the second colum. This
sentence i s not conprehensible and needs revision.

RESPONSE: EPA corrected the error in subsequent editions of the Proposed Pl an.

46. COWENT: Page 30, (1) Statutory Findings, "cost-effectiveness." Asarco does not concur
that soil treatnment is cost effective conpared to other equally protective alternatives such as
containnent in an OCF. EPA's preferred alternative is alnmost $30 m I lion higher than that
proposed in the Agreenment in Principle between Ruston, Tacoma, the Metropolitan Park District
and Asar co.

RESPONSE: EPA has determined in the ROD that disposal of soil and debris in an OCF is a
cost-effective cleanup action.
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TABLE B-1. | NFORVATI ON REPCSI TOR ES

I'n Ruston

I'n Tacona:

In Aynpia:

In Seattle:

Rust on Town Hal |
5117 North Wnnifred

Asarco I nformation Center
5311 North Commerci al

Taconma Public Library Main Branch
1102 Tacona Avenue South, Northwest Room

McCorm ch Regi onal Branch Library
3722 North 26th

Cty of Taconm
747 Market Street, Suite 420

Tacona Pierce County Heal th Depart nent
3633 Paci fic Avenue

Ctizens for a Healthy Bay
771 Broadway

Paci fic Lutheran University Library
121st and South Park Avenue

Washi ngt on Department of Ecol ogy
300 Desnond Drive S. E

Envi ronnental Protection Agency
1200 Si xth Avenue



TABLE B-2. LIST OF FACT SHEETS AND BROCHURES FOR THE
ASARCO TACOVA SMELTER SI TE

Dat e Topi c(s)

9/ 86 Fact sheet announcing an ACC between EPA and Asarco for an RI/FS, site
stabilization, and an announcenent of a public neeting.

10/ 86 Fact sheet announced a public neeting on Novenber 6, 1986, for
concerned citizens to hear about the results of the exposure pathways

study for the Asarco Snelter.

4/ 87 Status Report published.

8/ 87 Status Report published.

3/ 88 Status Report published.

5/ 88 Status Report published.

7/ 88 Super fund update on the Asarco project.

8/ 88 Status Report published.

12/ 16/ 88 Fact sheet announced that EPA was to study arsenic contamination in the

Ruston area, evaluate who might be at risk, and deci de what acti ons need
to be taken.

4/ 27/ 89 Fact sheet provided a status report of the snelter site RI/FS.

5/ 11/ 89 Fact sheet announced that EPA received the proposed work plan from
Asarco for denpblition of the structures and of the snelter stack.

7/ 14/ 89 Fact sheet requested Asarco to conduct the investigation to determne the
extent of contanination at the snelter.

9/ 89 Update of all Superfund projects in Tacoma including informati on on the
Asarco Snelter, and EPA's invitation to residents to join a commnity
wor kgr oup.

2/ 90 Update of all Superfund projects in Tacoma including a status report on

the Asarco Snelter.
5/ 8/ 90 Fact sheet announced a Notice of Violation issued to Asarco by EPA
7/ 16/ 90 Fact sheet announced the public neeting and comment period for the

proposed plan for the initial site cleanup.

8/ 90 Update of all Superfund projects in Tacoma including a status report on
Asar co.
1/ 14/ 91 Fact sheet announced the plan for the interimcleanup nmeasures. This

was the first ROD for the site.



Dat e

2/13/91

5/ 6/ 1991

8/ 6/ 91

10/ 91

1/9/92

3/92

7/ 14/ 92

11/ 92

1/11/93

6/ 93

9/ 22/ 93

1/ 24/ 94

3/ 94

TABLE B-2. LIST OF FACT SHEETS AND BROCHURES FOR THE
ASARCO TACOVA SMELTER SI TE (Cont i nued)

Topi c(s)

Update of all Superfund projects in Taconma including the Asarco Snelter
cl eanup nmeasures. This fact sheet also included infornmation on EPA' s
Communi ty Workgroup and comrunity interviews whi ch were underway.

Fact sheet provided an update of all of the Asarco Superfund projects
including the status of the snelter investigation

Update of all Superfund projects in Taconma including the Asarco Snelter
interimneasures (denolition) and the overall site investigation which now
i ncl udes Asarco sedi ments.

Brochure describing all of the Superfund activities related to the Asarco
Srel ter including; the Ruston North Tacoma Study Area, the snelter site
i nvestigation and denolition, and marine sedi nents.

Fact sheet announced the public neeting and comment period on EPA
and Asarco's efforts to denolish structures on the site, including the
smel ter stack.

Update of all Superfund projects in Tacoma including the status of the

smel ter denolition, disposal of the debris, collecting surface water on the
site, inplementing controls to reduce the anount of surface water entering
the site, and an overall site investigation

Fact sheet updated all of the Asarco Superfund projects.

Update of all Superfund projects in Tacona including a status report on
the Asarco snelter

Fact sheet updated all of the Asarco Superfund projects.

Update on all Superfund projects in Tacona including the snelter
dermolition and the overall site investigation

Fact sheet announced the availability of the RI/FS and Ri sk Assessnent
reports for the site

Updat e on the hazardous waste cl eanup project. EPA integrated the
smelter facility and the slag peninsula cleanup activities with the cl eanup
for the off-shore sedinents project.

Brochure (revision of 10/91 version) describing all of the Superfund
activities related to the Asarco Snelter including; the Ruston North Tacona
Study Area, the snmelter site investigation and denolition, and nmarine

sedi ments. This brochure continues to be available to nmenbers of the
community upon request, and is provided as a handout at all of EPA s

public foruns.



TABLE B-2. LIST OF FACT SHEETS AND BROCHURES FOR THE
ASARCO TACOVA SMELTER SI TE (Cont i nued)

Dat e Topi c(s)

4/ 28/ 94 Fact sheet described a field test of a soil treatnent technol ogy, which was
bei ng considered for the Asarco Site

8/ 94 Updat e on the hazardous waste cl eanup projects in Tacoma, including the
Asarco denolition activities and the snelter cleanup.

8/ 12/ 94 Summary of EPA's Proposed Pl an, announcenent of public conment
period and public neetings.

10/ 5/ 94 Fact sheet announced EPA s proposal to allow slag to be noved from
Thorne Road to the Asarco Snelter site. Public conments were invited
from Cctober 6 to Novenber 4, 1994.

11/ 21/ 94 Fact sheet announced Asarco was noving the slag from Thorne Road in
the Tacoma tideflats to the forner Asarco Snelter in Ruston

12/ 29/ 94 Fact sheet announced that all buildings slated for renoval have been
denol i shed and hazardous waste is being stored in the Fine Oe Bins
bui | di ng.



TABLE B- 3.

Surface Soil
(ppm

Max: 33, 225
Mean: 16, 174
M n: 2,020

Surface Soil
(ppm

Max: N A
Mean: N A
M n: N A

Surface Soil
(ppm

Max: 3,450
Mean: 1, 389
M n: 112

ARSENI C CONCENTRATI ONS FOR SO L AND CLASS 111

IN THE SCQURCE AREAS

ARSENI C KI TCHEN

Subsur face Soi l Cass Il GV
>1.5 ft Sl ag
(ppm (ng/ L)
Max: 262, 500 Max: N A
Mean: 7,819
M n: 6.6

COPPER REFI NERY

Subsur face Soi | Cass Il GV
>1.5 ft Sl ag
(ppm (ng/L
Max: 3,250 Max: 0.271
Mean: 601
M n: 3.3
STACK HI LL
Subsur face Soi l Cass Il GV
>3 in Sl ag
(ppm (ng/L
Max: 3,025 Max: N A
Mean: 402
M n: 0.18

GROUND WATER
Cass Il GV EPA GW
Mari ne Sands PRG
(ng/ L) (ng/L)
Max: 117 6
Cass Il GV EPA GW
Mari ne Sands PRG
(ng/L) (ng/L)
Max: 0.277 6
Cass Il GV EPA GW
Mari ne Sands PRG
(ng/L) (ng/L)
Max: 4,542 6



TABLE B-3. ARSENI C CONCENTRATI ONS FOR SO L AND CLASS |11 GROUND WATER
I N THE SOURCE AREAS (Conti nued)

FI NE ORE BI' N BU LDI NG

Surface Soil Subsur face Soi l Cass Il GV Cass Il GV EPA GV
(ppm >7 ft Sl ag Mari ne Sands PRG
(ppm (ng/L (ng/L) (ng/L)
Max: NA Mx: 1,180 Max: 31 Max: 2.8 6
Mean: NA Man: 643
M n: NA Mn: 8

S.E. Plant area

Surface Soil Subsur face Soi | Cass Il GV Cass Il GV EPA GW
(ppm >5 ft Sl ag Mari ne Sands PRG
(ppm (ng/L (ng/L) (ng/L)
Max: NA  Mx: 24,950 Max: 51. 69 Max: 1.5 6
Mean: NA Man: 4,084

M n: NA Mn: 10



TABLE B- 4.

Surface Soil
(ppm

Max: 37,375
Mean: 15, 308
M n: 4,838

Surface Soil
(ppm

Mean: N A
M n: N A

Surface Soil
(ppm

Surface Soil
(ppm

Max: 341, 250
Mean: 59, 423
M n: 201

COPPER CONCENTRATI ONS FOR SO L AND CLASS 111

THE SOQURCE AREAS

ARSENI C KI TCHEN

Subsur face Soi l Cass Il GV
>1.5 ft Sl ag
(ppm (no/L
Max: 53, 250 Max: N A
Mean: 2,669
M n: 8

COPPER REFI NERY

Subsur face Soi | Cass Il GV
>2.5 ft Sl ag
(ppm (ng/L
Max: 16, 700 Max: 0.914
Mean: 2,159
M n: 29
STACK HI LL
Subsur face Soi l Cass Il GV
>1.5 ft Sl ag
(ppm (ng/L
Max: 5, 750 Max: N A
Mean: 439
M n: 2
COOLI NG POND
Subsur face Soi | Cass Il GWV
>3 in Sl ag
(ppm (ng/L
Max: 1, 250 Max: N A
Mean: 122

M n: 0

Cass Il GV
Mari ne Sands

(ng/L)

Max: 0.0051

Cass Il GV
Mari ne Sands

(ng/L)

Max: 2.8

Cass Il GV
Mari ne Sands

(ng/L)

Max: 33

Cass Il GWV
Mari ne Sands

(ng/ L)

Max: 0.011

GROUND WATER I'N

EPA GW
PRG

(ng/L)

40

EPA GW
PRG

(ng/L)

40

EPA GW
PRG

(ng/L)

40

EPA GW
PRG

(ng/L)

40



TABLE B-4. COPPER CONCENTRATIONS FOR SO L AND CLASS |11

Surface Soil
(ppm

Mean: N A
M n: N A

Surface Soil
(ppm

Max: N A
Mean: N A
M n: N A

THE SOURCE AREAS ( Conti nued)

Subsur face Soi l

>7 ft
(ppm

Subsur face Soi |

> 5 ft
(ppm
Max: 10, 975
Mean: 2,246

M n:

FI NE ORE BI N BU LDl NG

S. E. PLANT AREA

Cass Il GV

Mari ne Sands
(ng/ L)

Max: 10. 2

Cass Il GV

Mari ne Sands
(ng/L)

Max: 0. 008

GROUND WATER I'N

EPA GW
PRG

(ng/L)

40

EPA GW
PRG

(ng/L)

40



Exposur e
G oup

Onsite
Resi dent s

Ofsite
Resi denti a

Recreati ona
Vi sitor

TABLE B-5.
Exposure Age G oup Body Wi ght
Rout e (years) (kg)
i nhal ation 0-30 70
soi |l ingestion 0-6 15
6- 30 70
sl ag ingestion 0-61 15
6- 301 70
0- 60 15
6- 300 70
dermal a 0-6 15
6- 30 70
| eafy vegs. 0-6 15
6- 30 70
root vegs. 0-6 15
6- 30 70
wat er 0-30 70
i nhal ati on 0- 30 70
i nhal ati onb 0- 30
soi |l ingestion 0-6 15
6- 30 70
sl ag ingestion 0-6 15
6- 30 70
dermal a 0-6 15
6- 30 70
fishc 0-30

REASONABLE NMAXI MUM EXPOSURE ASSUMPTI ONS
FOR RESI DENTI AL USE

Contact Rate
20 n8/ day

200 ng/ day
100 ng/ day

110 ng/ day

55 ng/ day

22.5 ny/ day
22.25

ngy/ day

3900 ng/ day
1900 ngy/ day
5000 ng/ day

0. 3 ng/ day
1.4 ngy/ day

1.5 g/ day
2.5 g/ day

2 L/ day

20n8/ day

90 ng/ day
45 ny. day

90 ny/ day
45 ny/ day

12000

ngy/ day
1900 ng/ day
5000 nyg/day

Fr equency
(days/ years)

350

350
350

350
350
350
350

350
263
87

40
40

69
69

350

350

208, 52, 12
208, 52, 12

208
208

208, 52, 12
156, 39, 9
52, 13, 3

30

24

24

24

24
24

24

24

30

30

24

24

24
24

Duration
(years)



Trespasser i nhal ati onb 6- 30

soi | ingestion 6- 30 70 45 g/ day 24 24
sl ag ingestion 6- 30 70 45 ny/ day 24 24
dernal a 6- 30 70 1900 ng/ day 18 24
5000 ny/ day 6 24
a Skin area available to contact per day in cnR is multiplied by a soil/skin adherence factor factor of 1.0

ng/ nt2, giving units in ng/day.

Eval uated qualitatively.

The fish pathway is eval uated by conpari son of ground-water concentrations to anbient water quality criteria.
I ndoor sl ag ingestion.

Qut door sl ag ingestion.

N R O T



TABLE B-6. SLOPE FACTORS FOR CANCER- CAUSI NG CHEM CALS
VEI GHT OF
EXPCSURE CRI TERI A EVI DENCE
CHEM CAL ROUTE VALUEa CLASSh TOXI C ENDPO NT SQURCE
Arsenic i nhal ati on 15c¢ A I ung cancer IRI'S
O al 1.75 A skin cancer IR'S
Beryllium O al 4.3 B2 unspeci fied tunmor |ocations by IRI'S
i njection IRI'S
Cadm um i nhal ati on 6.3 Bl | ung tunors IRI'S
Chrom um VI i nhal ati on 42 A | ung tunors IRI'S
Lead B2 B2 renal tunors in rate, no criteria val ues IRI'S
set
N ckel i nhal ation Bl A | ung cancer I Rl Sd
PAHs© oral A B2 stomach tunors IRI'S
PCBs or al 7.7 B2 l'iver tunors IRI'S
Der nal 9 B2 l'iver tunors see text
Ani l'i ne Oalf 0. 0056 B2 spl een and body cavity tunors in rats IRI'S
IR'S Integrated Ri sk Information System U S. EPA (1993b).
a Units (ng/kg/day)-1
b Classification definitions: A - Human Carcinogen, sufficient evidence in humans.
Bl - Probabl e Hunman Carci nogen, limted hunman data avail abl e.
B2 - Probabl e Human Carci nogen, sufficient evidence in aninals, inadequate or no
evi dence in hunans.
C - Possi ble Human Carcinogen, limted ani mal evidence.
c The IRIS inhalation slope factor for arsenic is based on an adm ni stered dose from occupati onal exposure, see
text.
d IRIS lists a unit risk factor is ug/nB equivalent to 0.84 (ng/kg/day)-1 for nickel refinery dust.
e The 7 carcinogenic PAHs are: benzo(a)anthracene, benzo(b)pyrene, benzo(b)fluoranthene, benzo(k)fl uoranthene,
chrysene, dibenz(a, h)anthracene, and ideno(1, 2, 3-cd)pyrene.
f The exposure route for aniline is through ingestion of seafood exposed to aniline in Commencenent Bay.



TABLE B-7.

REFERENCE DOSES FOR NON- CANCER CAUSI NG CHEM CALS

EXPCSURE UNCERTAI NTY RFD RFC
CHEM CAL ROUTE RFD/ RFCa FACTOR CONFI DENCE
Ant i nony O al 0. 0004 1000 Low
Arsenic O al 0. 0003- 0. 0008 3 Medi um
Beryl i um O al 0. 005 100 Low
Cadm um O al 0. 0005 (water) 10 H gh

0. 001 (food) 10 H gh

Der nal 0. 000025 Low
Chrom um Vi O al 0. 005 500 Low
Copper O al 0.04
Leadd O al 500 ng/ day
Manganese O al 0. 005 (water) 1 Medi unt | ow

0.14 (food) 1 Medi um

Mer cury O al 0. 0003 1000

I nhal ati on 0. 0003 30
N ckel O al 0.02 300 Medi um
Sel eni um O al 0. 005 3 H gh
Si |l ver O al 0. 005 3 Low
Thal I i um O al 0. 00007 3000
Zinc O al 0.2 10
IR'S Integrated Risk Information System U S. EPA (1993b).

HEAST Health Effects Assessnent Summary Tables, U S. EPA (1992d).

Rf C Ref erence Concentrati on.

Rf D Ref er ence Dose.

a Unites of Oral RFD are ng/kg/day; Units of Inhalation are ng/n8,

TOXI C ENDPO NT

reduced |lifespan, altered chol esterol |evels
hyper pi gnentati on, hyperkeratosis of skin

no adverse effects at this dose
proteins present in urine

proteins present in urine

no adverse effects at this dose
gastrointestinal irritation, flu-like disease
neur ol ogi cal and behavi oral effect

central nervous systemeffects

central nervous systemeffects

ki dney effects

neur ol ogi ca

neonatal nortality, dernmatol ogical effects
sel eni um poi soni ng, bi ochem cal alterations
skin discoloration

hair | oss, possible liver effects

ANEM A

unl ess not ed.
b Resul ts of the uptake/biokinetic nodel (Aass and SAIC, 1992) is used to assess lead in soil for the residential scenario.

IRIS

d ass
IRI'S
IRI'S
IRI'S

see t
IRI'S
HEAST
u. S

IRI'S
IRI'S
HEAST
HEAST
IRI'S
IRI'S
IRI'S
HEAST
HEAST

SOURCE

& SAI C (1992)

ext

EPA (1990e)



TABLE B-8. ARARs ANALYSI S
The follow ng requirenents are applicable or relevant and appropriate requirements (ARARs) for the cleanup of the Asarco Snelter.
ARARs Sumrary Conmment

FEDERAL ARARs

RCRA

40 U.S.C. 8§ 6901 et seq. RCRA § 3001(b) (a) (A) (11) and 56 FR 27300 exenpt primary copper
smelter slag from RCRA. Therefore, RCRA 18 not an ARAR for sl ag.
Ot her wastes on-site may be characteristic hazardous waste in which
case RCRA regulations are potential ARARs. There are no known
listed wastes on-site.

40 CFR Part 261

I dentification and Listing of Standards applicable in identifying solid wastes involved in

Hazar dous Waste site renedi ations that are subject to regulation as

hazar dous wastes.

40 CFR Part 262

St andards applicable to Generator. These packagi ng and administrative requirenents apply if Pursuant to EPA's AOCC policy, these requirenments do not apply to

of Hazardous Waste hazardous waste is shipped off-site. on-site novenment of hazardous waste.

(55 Federal Register 8756, March 8, 1990).

40 CFR Part 264

Standards for Owners and Operator. The substantive standards detail ed bel ow are ARARs for the smelter
of Hazardous Waste Treatnent, site renediation if on-site treatment, disposal, or storage of hazardous
Storage, and Disposal Facilities renmedi ati on waste takes place.

40 CFR § 264.18(b)

Location standard for floodplain Standards require that washouts froma 100-year flood be These requirenents apply only to areas on-site deemed within a 100-
prevent ed. year floodplain.
Subpad F: Release From Solid The requirements of Subpart F are applicable to construction and

Waste Managenent Units operation of an OCF.



ARARs
40 CFR § 264.91

Requi red prograns

40 CFR § 264.92

Groundwat er protection standard

40 CFR § 284.93

Hazar dous constituents

40 CFR § 264.94

Concentration limts

40 CFR § 264.95 - § 284.99

Monitoring requirenents

Subpart G Closure and Post-closure
49 CFR § 264.111

Cl osure performance standard

4.0 CFR § 264.114

Di sposal or decontami nation of
equi pment, structures and soils

TABLE B-8. ARARs ANALYSIS (Conti nued)

Sunmmar y

Substantive nonitoring and response requirements may be
applicable if hazardous constituents are detected at points
of conpliance.

Standard requires that the hazardous constituent limts are
not exceeded beyond the point of conpliance in the
uppernost aqui fer underlying the waste managenent area.

Standards by which EPA identifies the hazardous
constituents to which the above groundwater protection
standard applies.

Concentration linmts are set forth for the hazardous
constituents identified under 40 CFR § 264. 93.

Monitoring requirements are set forth to ensure conpliance
and detect contanination.

A TSD facility nust be closed in a manner which ninimzes
the need for further nmintenance and protects hunman
heal th and the environnent.

Al'l contanmi nated soils, equipnment and structures nust be
properly disposed of or decontam nated.

Comment

Subpart G ARARs are applicable to an OCF.



ARARs
40 CFR § 264.117

Post-closure care and use of
property

Subpart L: Waste Piles
40 CFR § 264. 251

Desi gn and operating requirenments

Subpart N Landfills

40 CFR § 264.301

Desi gn and operating requirenents

40 CFR § 264.303
Moni toring and inspection
40 CFR § 264.310

Cl osure and post-closure care

40 CFR § 268
Land Di sposal Restrictions
40 CFR § 268.35

Waste specific prohibitions third-third
wast es

TABLE B-8. ARAR8 ANALYSI S (Conti nued)

Summar y

Monitoring is required alter closure is conpleted.

Requi rements include protection from precipitation and

surface water run on, control of dispersal of waste by wind,

and no generation of |eachate.

Landfill standards require liners and | eachate collection
systens constructed of materials which provide sufficient
protectiveness of human health and the environment.

Monitoring of liner integrity required.

Closure of a landfill requires a cover which mnimzes
nmigration of liquids, functions with m ni mum mai ntenance,
and provides long-termiIntegrity.

Contami nated soil and debris that are hazardous wastes
under RCRA are prohibited fromoff-site | and disposal
unl ess treated pursuant to treatnment standards.

Comment

The requirements of Subpad N are applicable to construction of an
OCF.

Moni toring and neintenance is required during the post-closure
period identified by EPA

Under the EPA ACC policy, Land Disposal Restrictions (LDRa) are not
applicable to disposal of remediation wastee within an area of
contam nation. |f contam nated soil and debris are disposed of off-
site, LDRs are applicable requirenents.



TABLE B-8. ARARs ANALYSIS (Conti nued)
ARARs Summary Conmment
40 CFR Part 268, Subpart D

Treat nent Standards Contami nated soil and debris shipped off-site for disposal If soil and debris are shipped off-site to s RCRA TSD facility and LDR
at a RCRA landfill nust be treated before disposal. treatnent standards apply, a treatability variance may be necessary.

40 CFR § 257.3

Criteria for classification of solid A solid waste facility which di sposes of non-hazardous These requirenments apply if non-hazardous wastes are di sposed of
wast e disposal facilities and waste nust neet the following criteria or it will be on-site.
practices. consi dered an open dunp and be prohibited under RCRA

§ 4004. A facility located In a floodplain nmust not wash out
in the event of a flood. A facility nust not jeopardize
endangered species, violate ground water or surface water
quality standards or violate air quality standards.

40. CFR Part 257, Appendix | The appendi x sets forth MCLs for both organic and
inorganic chenmicals for use in determning conpliance with
the ground-water criteria.

CLEAN WATER ACT
33 U.S.C. 88 1251 st.seq.

CWA 88 303 and 304 (Federal water Pursuant to CERCLA § 121(d)(2)(B)(i), otherw se non-

Quality Criteria) enforceabl e water quality criteria, devel oped by EPA for
surface water, are ARARs. Two kinds of water quality
criteria have been devel oped: one for protection of hunman
heal th, and another for protection of aquatic life.

33 U.S.C. § 404 and 40 CFR Part 230

Di scharge of Dredged or fill naterial M tigation nmeasures required for potential adverse inpacts
to intertidal habitat or wetlands.

40 CFR § 122.26

Storm wat er di scharges NPDES permit standards may apply if it is determ ned that
stormwat er di scharge contributes to a violation of a water
quality standard or is a significant contributor of pollutants
to waters of the U S.



ARARs

40 CFR Part 125
- Subpart A

Criteria and Standards for |nposing
Technol ogy- based Treat nent

Requi rements Under Sections 309(B)
and 402 of the Act

40 CFR Part 126
- Subpart K

40 CFR Part 126
- Subpart M

Ocean Discharge Criteria

40 CFR Part 6, App. A

Statement of Procedures on
Fl oodpl ai n Management and
Wet | ands Protection

WASHI NGTON | NDI AN
(PUYALLUP) LAND CLAI M5
SETTLEMENT

25 U.S.C. § 1773

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmary

Standards of control for direct dischargers nust neet
technol ogy-based requirenents. Beat conventional

pol lution control technology (BCT) is applicable to
conventional pollutants. Best available technol ogy
economi cal |y achi evabl e (BAT) applies to toxic and non-
conventional pollutants.

Best managenent practices (BMPs) nust be observed
when undertaking Industrial activities which may result in
significant anpunts of pollutants reaching surface waters.

Di scharges to narine waters are pernmitted as |long as the
di scharge will not cause unreasonabl e degradation of the
marine environment.

Requires federal agencies to conduct its activities to avoid,
if possible, adverse inpacts associated with the destruction
or nodification of wetlands and occupation or nodification

of fl oodpl ains.

Requires protection of fisheries through control of

di scharges to Commencenent Bay. Conpliance with the
Settlement Act generally is attained through conpliance
wi th ARARs under federal or state |aw on discharges to
surface water.

Comment

For CERCLA al tos, BCT/BAT requirenments are deternined on a case-
by- case basis using best professional Judgnment (BPJ).

BWMPs are applicable to control the release of hazardous pollutants
Into surface waters during the smelter cleanup.

NPDES permit is not required if the discharge is within the site
boundari es, however, substantive requirements that woul d ot herw se
be required under a permit are ARARs. A nonitoring program may be
required to essess inpact of a discharge. Such a requirenent is
"rel evant and appropriate".



ARARs

RI VERS AND HARBORS ACT OF
1899

33 US.C § § 401 et seq.
33 U.S.C. § 403
Obstruction of navigable waters

general |l y; wharves; piers, etc.;
excavation and filling in.

SAFE DRI NKI NG WATER ACT
42 U.S.C. § § 300(f) et seq.

40 CFR Part
- Subpart B

§ 41

Maxi mum Cont ami nant Level s

40 CFR Part 141
- Subpart F

Maxi mum Cont ami nant Level Goals

CLEAN AIR ACT
42 U.S.C. § 7401 et seq.
40 CFR Part 50

National Primary and Secondary
Anbi ent Air Quality Standards

TABLE B-8. ARARs ANALYSI S (Conti nued)

Summar y

Controls the alteration of the navigable waters (i.e., waters
subject to ebb and flow of the tide shoreward to the nean

high water mark). Activities controlled include construction
of structures such as piers, berns, and installation of
pilings.

Maxi mum cont am nant |evels (MCLs) are enforceable

drinking water standards which are protective of human
health. The standards take into account available treatnent
technol ogy and cost.

Maxi mum cont am nant |evel goals (MCLGs) are enforceable
heal t h-based goals for drinking water quality and are non-
enforceable. CERCLA § 121 (d)(2) outlines use of MCLGs
in remedial actions (see also 55 FR 8750.53).

These regul ations set forth the National Primary and
Secondary Anbient Air Quality Standards (NAAQS) which
were devel oped to protect the public health (allowi ng an
adequate margin of safety).

Comment

Some mi nor activities may occur

remedi ation. No permt

Sone on-site renedial
and using an air stripper

activities,

may be minor

sources of air

on-site along the shoreline during
is required for on-site activities.

such as handling contam nated soil

enmmi ssi ons.



ARARs
ENDANGERED SPECI ES ACT

16 U.S.C. 88 1531 et seq.

MARI NE MAMVAL PROTECTI ON
ACT

16 U.S.C. 88 1361 et seq.

HAZARDOUS MATERI ALS
TRANSPORTATI ON ACT

49 U.S.C. Ap. 88§ 1801 et seq.

49 CFR Parts 171-177

U.S. Dept. of Transportation-
Subchapter C. Hazardous Materials

Regul ati ons

NATI ONAL HI STORI C
PRESERVATI ON ACT

16 U.S.C. 88 470 et seq,

ARCHAEOLOGI CAL AND
HI STORI CAL PRESERVATI ON ACT.

16 U.S.C. 88 4699-1

STATE ARARS

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y

Federal agencies nust ensure that actions they authorize,
fund, or carry out are not likely to adversely nodify or
destroy critical habitat of endangered or threatened
speci es.

EPA nmust ensure that its actions do not involve the
unaut hori zed taking of marine mammal s.

Regul ations provide for packaging, docunentation, and
transport of hazardous waste.

This statute requires EPA to consider effects of renedial
actions on historic properties. (This evaluation was
conducted in connection with denolition activities.)

In the event that significant scientific, prehistorical,

archaeol ogi cal data is present on a site, EPA nust approve

the remedial activities so that such data is preserved.

Comment

These regul ations are requirements for any hazardous waste shipped
of f-site for disposal during renediation.

The administrative procedural requirenments, such as the Cul tural
Resources Plan, are not ARARs.

The followi ng state statutes and regul ations are ARARs only if they
result in nore stringent standards than those required under federal
statutes end regul ations. (Requirements under federal prograns that



TABLE B-8. ARARs ANALYSI S (Conti nued)
ARARs Sunmmar y Comment
MODEL TOXI CS CONTROL ACT
Chapter 70.105D RCW
WAC 173-340- 360

Sel ection of cleanup actions Requires that cleanup actions, to the extent practicable, Admini strative requirenents in this section regarding a cleanup action
conply with cleanup standards, use permanent solutions, pl an and public participation are not ARARs.
provide for reasonable time frames, mnimze amunt of
untreated hazardous substances, restore ground water, and
utilize long-termnmonitoring and institutional controls if on-
site disposal occurs.

WAC 173-340- 440

Institutional controls These neasures are undertaken to limt or prohibit activities
that may interfere with the integrity of a containment area or
sonme ot her cleanup action.

WAC 173-340-705

Use of Method B Met hod B cleanup |evels are potentially applicable to all At this Site, Method B Is applicable in setting cleanup |evels.
sites. Standards nust be at |east as stringent as applicable
state and federal |aw and they nust not result in adverse
i npact of aquatic and terrestrial life. For hazardous
substances for which sufficiently protective standards have
not been established, standards can be established by
estimations which result in no acute or chronic toxic effects
using s hazard quotient of (1); or for carcinogens,
concentrations with upper bound excess cancer risk of 1 X
10- 6.

WAC 173-340. 706

Use of Method C Met hod C cleanup | evels nmay be established at
concentrations equal to background or at concentrations
which minimze overall threats if attainment of A or B levels
will increase the threat to human health and the
environnent. These |evels nust be estimated by using a
hazard quotient of (1) and a 1 X 10-5 cancer risk for
carci nogens.



ARARs
WAC 173.340. 707

Anal ytical considerations

WAC 173.340. 708

Human heal th risk assessment
procedures

WAC 173.340-720

Ground water cleanup standards.

WAC 173-340-730

Surface water cleanup standards

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y

When the cleanup level is below the practical quantitation
limt (PQL), the PQL will beconme the standard as long as it
is not greater than 10X the method detection limt.

This section sets forth the risk assessment framework
utilized to establish cleanup standards.

This section sets forth guidelines for ground water cleanup
| evel s, points of conpliance, and the ground water
classification system Gound water cleanup |levels are
based upon the highest beneficial use (i.e. drinking water)
unl ess the ground water is not a potential source due to

hi gh concentrations of dissolved solids or insufficient yield.

Further, if there is an extrenely |ow probability that the
ground water will be a future source of drinking water, the
cleanup |l evel s may be based on protection of nearby
surface water.

Met hod A cleanup |evels are based on the state and federal
water quality criteria. Method B cleanup |evela require
conpliance with these criteria unless it can be shown that
they are not relevant to the specific water body. Also
cleanup levels that are estinmated nust result in no acute or
chronic effects on fish or shellfish and a cancer risk |ess
than or equal to 1 x 10-6. Less stringent Method C |evels
may be used if consistent with applicable laws, all
practicabl e methods of treatnent are utilized, and
Institutional controls are inplenented. This section also
sets forth points of conpliance and requires conpliance
noni t ori ng.

Comment

Met hodol ogi es for determ ni ng background concentrations are
potential ARARs.

At this Site,

Method B is applicable to discharges to surface water.



ARARs
WAC 173-340-740

Soi | cl eanup standards

WAC 173-340-745

Soi |l cleanup standards for Industrial
sites

WAC 173-340-750

Cl eanup standards to protect air
quality

WATER POLLUTI ON CONTROL
WAC 173-201- 035

General considerations

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y Comment

This section sets forth residential cleanup |evels. For sites
under goi ng routine cleanup, Table 2, in this section, sets
forth applicable standards. Method B allows cleanup

standards not already established, to be calculated using
concentrations that will not result in toxic effects,

contam nation of ground water, or a cancer risk that is no
greater than 1 X 10-8.

I ndustrial cleanup levels are less stringent than those set
for residential areas. To be classified as an industrial site,
the following criteria nust be satisfied: the site is zoned
Industrial use; site was historically used for industrial

pur poses; adjacent property is currently used or designated
Industrial; the site will be zoned industrial for the
foreseeable future; and the cleanup action provides for
institutional controls. An anendnment to state |aw provides
that industrial properties include properties that are or have
been characterized by or conmmitted to traditional industrial
uses.

Renpbval and contai nment measures which rel ease

hazardous substances to the air nust be conducted in
accordance with air standards. Residential standards are
nost stringent. |Industrial standards may be established on
a case-by-case baals as long as concentrations result in no
toxic effects and cancer risk is no greater than 1 X 10-5.

Guidelines are set forth which apply to water quality criteria
and classifications such as the antidegradation policy and
criteria for short-termnodification of water quality

st andards.



TABLE B-8. ARARs ANALYSI S ( Conti nued)
ARARs Sunmmar y Comment
WAC 173-201- 045
General water use and criteria This section sets forth water quality criteria for each type of
cl asses water classification. Criteria considered includes fecal
coliform dissolved oxygen, dissolved gas, tenperature, pH,
turbidity, toxics, and aesthetics.

WAC 173-201-047

Toxi ¢ substances Water quality standards (fresh and marine water) are set
forth for several substances deemed toxic. Such
substances may not be introduced above natural
background if they adversely affect characteristic water
uses, public health, or cause acute or chronic conditions.

WAC 173-216- 060

Prohi bited Di scharges Di scharges to a nunicipal sewage system nust not
interfere with the systenl s operation.

WAC 173-220-120

Prohi bi ted di scharges Prohibits specific discharges into waters of the state such
as pollutants that inpair anchorage and navigation, and
toxic pollutants prohibited under CWA § 307.

WAC 173-220. 130

Effluent limtations, water quality This section sets forth substantive requirenents for NPDES
standards, and other requirenments permits such as effluent linitations based on known,
and/or pernits avail abl e, and reasonabl e nethods of treatment. Effluent

limtations may be nore stringent than those standards
devel oped under the CWA when necessary to neet water
qual ity standards.

WAC 173-220- 210

Moni toring, recording and reporting Monitoring is required to ensure that discharges conply Recording and reporting requirements in this section are
with effluent limtations. adm nistrative and, therefore, are not ARARs.

Chapter 173-240 WAC

Submi ssion of Plans and Reports for Construction requirenents are set forth for wastewater The engineering report and plan requirenents in this section are
Construction of Wastewater Facilities facilities. admi ni stative and, therefore, are not ARARs.



ARARs

POLLUTI ON DI SCLOSURE ACT OF
1971

Chapter 90.52 RCW

RCW 90. 52. 040

Wastes to be provided with avail able
net hods of treatment prior to

di scharge into waters of the State.
RCW 90. 54. 020

General dedaration of fundamentals

for utilization and managenent of
waters of the state.

CONSTRUCTI ON PRQJECTS | N
STATE WATERS
Chapter 220.110 WAC

Hydraul i c Code Rul es

VELLWATER CONSTRUCTI ON
Chapter 18.104 RCW
WAC 173-160, Part 1

General requirenments

TABLE B-8.

Sunmmar y

Regardl ess of water
standards, all wastes must
and reasonabl e met hods of
except as provided bel ow.

Regardl ess of water quality,

the state nust be provided with all

quality and m ni mum wat er
undergo all
treat ment

al |

reasonabl e methods of treatment,

consi derations of

the public interest

ARARs ANALYSI S ( Conti nued)

quality
known, avail able,

prior to discharge,

di scharges to the waters of

known, avail able, and
except where overriding
will be served.

Requirenents are set forth for construction projects al ong

wat er ways,

installation, that

such as bul khead construction and piling
are designed to protect

marine life.

Requirenents are set forth which pertain to design and
construction of wells generally;

natural barriers to prevent
per manent sealing.

wat er

such as preservation of
fl ow between aquifers and

Comment

A hydraulic project approval
admi nistrative permt.

Permit requirenents and other
section are not ARARs.

is not required since it is a type of

admi nistrative provisions in this



ARARs
WAC 173-160, Part 3
Resource protection wells

UNDERGROUND | NJECTI ON
CONTROL PROGRAMS

Chapter 173-218 WAC

HAZARDOUS WASTE
MANAGEMENT ACT

Chapter 70.105A RCW
WAC 173-303-016

Identifying solid waste.

WAC 173-303. 020

Applicability

WAC 173-303-060

Notification and |dentification
nunber s

WAC 173-303. 070

Desi gnati on of dangerous waste

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y

Specific design and construction requirenents are set forth
for the drilling and use of nonitoring and observation wells.

This programrequires that injection wells not adversely
affect the beneficial use of an underground source of
drinking water.

This statute provides statutory authority for the Dangerous
Waste Regul ations (DW described bel ow.

Guidelines are set forth which identify solid wastes that are
al so dangerous wastes.

Danger ous waste regul ati ons apply to generators,
transporters, and owners and operators of TSD facilities.

An ID# is required if any dangerous waste is shipped of f-
site.

Procedure for determ ning whether or not a solid waste is a
dangerous waste (DIN) or an extrenely hazardous waste

(EHW .

Comment

If an injection well is utilized on the snmelter site it will be used to
inject salt water for treatnment purposes and will not adversely affect
existing groundwater. These walls would be considered Class V wells
that do not inject waste fluids.

According to the State's Area of Contamination (AOC) Policy, the
noverment of DWwithin an area of contami nation is not considered
generation. Therefore, the DWregul ations are not automatically
triggered but may be relevant and appropriate. Simlarly,

contai nment, treatment, and di sposal of consolidated wastes within an
AOCC does not automatically trigger the DWregul ations.

(Interprogram Policy dated Septenber 6, 1991).

Not an ARAR for on-site novenent of wastes.



ARARs
WAC 173-303-071

Excl uded categories of waste.

WAC 173-303-081

Di scarded chenical products.

WAC 173-303-082

Danger ous waste sources.

WAC 173-303. 084

Danger ous waste m xtures.

WAC 173-303-090

Danger ous waste characteristics

WAC 173-303-100

Dangerous waste criteria.

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y

Certain categories of waste may be excluded fromthe
requirenents of the dangerous waste regul ations. For
exanpl e, under subsection (3)(i), PCB waste whose

di sposal 18 regul ated pursuant to 40 CFR § 761.60 is
exenpt from nost DWregul ations.

A waste is designated a DWif it is a residue from
managenent of chemicals listed on the Discarded
Chemical Products List at WAC 173-303-8903.

Al'l wastes or residues fromwastes |isted on the Dangerous
Waste Sources List are to be designated either DWor EHW
depending on the circumstances.

A waste m xture that has not been designated a DW nust

be eval uated to determ ne whether or not toxic constituents,
speci fic hydrocarbons, or carcinogens are present. |f
present in sufficient quantities, they are to be treated as
DwW

If a waste has characteristics of ignitability, corrosivity,
reactivity, or toxicity, it could be designated a DW

If a person has established that his waste neets the DW
criteria, he is a generator and nust conply with appropriate
DWregul ati ons for generators.

Thi s requirenent
site.

Comment

applies only to those DWwhich are transported off-



ARARs
WAC 173-303-101

Toxi ¢ danger ous wastes.

WAC 173-303-102

Per si stent dangerous wastes.

WAC 173-303-103
Car ci nogeni ¢ danger ous waste.
WAC 173-303-104

Generic dangerous wastes.

WAC 173-303-120

Recycl ed, reclainmed, and recovered
wast es.

WAC 173-303-140

Land di sposal restrictions

WAC 173-303- 141

Treatnent, storage, or disposal of
danger ous waste.

WAC 173-303- 150

Di vision, dilution, and accunul ati on.

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y Comment

Met hods are set forth for determining the toxicity of waste
and whether it is a DWor EHW

Procedure is set forth to designate wastes that contain
hal ogenat ed hydrocarbons and/or polycyclic aromatic
hydrocarbons with nore than three rings and | ess than
seven rings (PAHs) as either DWor EHW

Met hod for designating a waste as carcinogenic.

Sets forth the DWnunmber for each of the DWcriteria This requirenent is only relevant for wastes shipped off-site for
desi gnati ons. di sposal .

Exenpts some recycled DWfromthe DWregulations if it
does not pose a threat to public health and the
environnment. For exanple, scrap nmetal is exenpt from DW
regul ations.

May require sone type of treatment of DWprior to off-site Pursuant to the State's Area of Contami nation Policy, the State LDRs
di sposal . Treatnent of EHW may be required prior to on- are not applicable unless DWis shipped off-site for disposal.
site disposal if practicable. Ecol ogy and EPA have agreed to jointly decide the extent of

treatment necessary prior to on-site or off-site disposal of EHW

DW shi pped off-site for disposal nmust be shipped to a On-site disposal of DW 18 subject to the state's AOC policy.
properly permtted TSD facility.

The intent of the DWregul ations may not be evaded by
dividing or diluting wastes.



ARARs

WAC 173-303-160

Cont ai ners.

WAC 173-303-161

Over packed containers (I|abpacks).

WAC 173-303- 180
Mani f est .
WAC 173. 303-270

Di scharge during

WAC 173-303-283

transport.

Performance standards.

WAC 173-303-550

Speci al requirenments for facilities

managi ng speci al

WAC 173-303-560

wast e.

M ni mum standards for facilities

nmanagi ng speci al

wast e.

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y

Applicable procedure for measuring waste quantity when
containers are utilized for shipnment of DWoff-site.

Requi rements for overpacked drums such as use of non-
| eaki ng i nside containers and use of non-reactive naterial
for shipping of DWoff-site.

Mani festing is required when DWis generated.

Notification requirenents apply if a transporter spills DW
during transport.

A DWfacility nust be designed and constructed, to the

mexi mum extent practical, to prevent: degradation of
ground water quality and air quality, destruction of flora
and fauna, excessive noise, negative aesthetic inpact,
unstabl e hillsides, and endangernent of enployees.
Processes used nust treat, detoxify, recycle, reclaim and
recover waste material to the extent econonically feasible.

Gui del i nes by which Ecology will approve |ess stringent
standards for facilities which handle "special wastes".

M ni mum st andards are set forth which Ecol ogy may
approve for "special waste" facilities.

Comment

Mani festing required only if DWis transported off-site.

These requirenments apply only in the event of a spill during
transportation of DWoff-site.

Speci al wastes are those that are not considered hazardous waste,
under RCRA but are designated a DWunder the nore stringent state
st andards.



ARARs
WAC 173-303-600

Final facility standards.

WAC 173-303-610

Cl osure and postcl osure.

WAC 173-303- 645

Rel eases from solid waste
managenent units.

WAC 173-303- 660
Waste Plies
WAC 173. 303- 665

Landfills.

WAC 173-303-9903

Di scarded chemical products |ist.

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y

This section specifies which TSD facilities are subject to
closure requirenents.

Cl osure and performance standards require that a facility
be closed to mininize need for further maintenance and
control, mninize, or elimnate the escape of DWto the
environment. The |and nust also be returned to the
appearance and use of surrounding |and to the degree
possible. All contam nated soils, equipnent, and structure
nust be disposed of properly. Notice of disposal of waste
nust be recorded on the deed.

This section sets forth ground-water nonitoring

requirenents for postclosure periods for facilities that are
closed without all DWrenoved. Criteria is listed by which
dangerous constituents are identified and concentration
limts are determ ned. Such requirenents are "rel evant and
appropriate.”

Requi rements for tenporary storage of dangerous waste,
e.g., protection from precipitation.

Landfills nmust be constructed with a liner and |eachate
collection system There nust be systemto control run-on
and run-off. Upon closure, the landfill must be covered
with final cover that provides long-termintegrity.

Lists of chemi cals which are designated as either EHWOr
DwW

Survey plate,

Comment

closure plan and certificate requirenents in this section

are administrative and, thus, are not ARARs. Monitoring to ensure

closure integr
appropriate.”

ity is required. Such a requirenent is "relevant and



ARARs
WAC 173-303-9904
Danger ous waste sources |ist.
WAC 173-303. 9905

Danger ous waste constituents |ist.

WAC 173-303-9906

Toxi ¢ dangerous waste mi xtures
graph.

WAC 173-303-9907

Persi stent dangerous waste mi xtures
graph.

Solid Waste Managenent

Reduction and Recycling

Chapter 70.95 RWC

WAC 173-304-130

Locati on Standards for Disposal
Sites.

WAC 173- 304- 407

General closure and post-closure
requirements.

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y

Al'l wastes |listed are designated as DW

Li st of chemically distinct conponents of a dangerous
waste stream or m xture.

Graph is utilized to determ ne whether a mixture containing
toxics is either a DWor EHW

Graph is utilized to determ ne whether wastes containing
certain percentages of persistent DWconstituents are DW
or EHW

This section sets forth |ocational standards regulating
proximty of facilities to faults, groundwater, surface water
and fl oodpl ai ns.

Cl osure performance standards are set forth which require
that the need for further maintenance be minimzed and
threats to hunman health and the environment be controlled
or elimnated.

Comment

The cl osure and post-closure plan requirenents and ot her
adnmini strative procedures in this section are not ARARs.



ARARs

WAC 173-304-480

Landfilling standards,

WAC 173-304-461

Inert waste and denolition waste

landfilling facility requirenments.

WAC 173-304- 490

Groundwat er Monitoring
Requi renent s.

SHORELI NE MANAGEMENT ACT
OF 1971

Chapter 90.58 RCW

TABLE B-8. ARARs ANALYSI S (Conti nued)

Sunmmar y

These standard, do not apply to inert wastes and

denplition wastes but they do apply to probl em wastes.

M ni mum functional standards require that landfill, not
contam nate ground water or surface water. A |eachate
collection systemand liner is required. Also facilities
located In floodplains nust not restrict the flow of the base
flood. Water run-on and run-off nust be controlled. Also,
dangerous waste disposal is prohibited in a solid waste
landfill.

This section requires that fugitive dust be controlled, that
combusti bl e waste be covered to avoid a fire hazard, and

that the site be leveled to the extent practicable at closure.

Monitoring is required to ensure that groundwater quality 18
not affected by disposal site.

Local shoreline master prograns are set out substantive
requirements that apply to construction activities within 200
feet of the shoreline.

Comment

The docunentation requirements such as operating plans are
admi ni strative and, therefore, are not ARARs.

The pernmitting requirenent and other docunentation requirenents in

this section are adnministrative and, therefore, are not ARARs.

This requirement Is "relevant end appropriate.”

Permitting requirenents are not ARARs for on-site construction
activities.



TABLE B-8.

ARARs
WASHI NGTON CLEAN Al R ACT
Chapter 70.94 ROW
WAC 173-400- 040
General standards for maxi mum Al'l

em ssi ons
technol ogy.

precautions nust
and dust
person.
WAC 173. 460
Controls For New Sources of Toxic
Air Pollutants

requi renment
remedi ati on.

PSAPCA REGULATI ON 1
Section 9.15

Fugitive Dust: Em ssion Standard

"“em ssion units" (i.e
to air) are required to use reasonably avail able control
Enmi ssi ons nust
or cause particulate matter to deposit on adjacent
which interferes with its enjoyment.

An acceptabl e source inpact
This standard may be an applicable and rel evant
during the construction phase of the

Beat avail able control
fugitive em ssions.
are injurious to human health, plant or animal
interfere with enjoynment of

ARARs ANALYSI S ( Conti nued)

Sunmmar y Comment

any activity that emts contam nants

not violate opacity standards
properly

Further, reasonable

be taken to prevent fugitive em ssions
and to reduce odors.
that causes detrinment to health,

No emission is permtted
safety, and welfare of any

level is set forth for arsenic.

technol ogy nust be used to control
Dust emi ssions are prohibited if they
life or
property.



APPENDI X C
SUMMARY OF ADDI TI ONAL SO L TREATABI LI TY PI LOT- PROJECT FI NDI NGS
Pl LOT SCALE TREATABI LI TY TESTI NG
OF PLANT SITE SO LS AT THE ASARCO TACOVA SMELTER
ANALYTI CAL SUMVARY SUPPLEMENT
Prepared for:
M. Thomas L. Aldrich
Pl ant Site Manager
ASARCO | ncor por at ed

P. 0. Box 1677
Tacoma, WA 98401

Prepared by:
Hydronetrics, Inc.

2727 Airport Rd.
Hel ena, MI 59601

Decenber 1994



5. O SUMVARY

As outlined in the Pilot Scale Treatability Sanpling and Analysis Plan, specific
obj ectives of the pilot scale testing project included

1. establish an analytical testing programto assess the effectiveness of the treatnent
in reducing contam nant |eachability;

2. optimze additive mx proportions so as to provide | owest cost treatnent which neets
or exceeds prelimnary renedi ati on goal s;

3. evaluate sensitivity of treatnent effectiveness to variations in feed materi a
quality;

4. refine process operating ranges and nonitoring procedures to assure consistent
performance during full scal e operation

Ext ensi ve chem cal and physical tests have been performed to characterize the effectiveness of
the treatnment nethod in reduci ng contam nant |eachability. Leach test results on field contro
| ot sanpl es and | aboratory conpaction sanpl es suggest that the ARCHON solidification/
stabilization process successfully i mobilized contami nants, resulting in undetectable or |ow
| eachabl e concentrations of Ag, As, Cd, Cu, Ni, Pb, Sh, Se, Tl and Zn. This reduction in

| eachability was maintained for all treatment m xes, independently of any variations in
pre-treatnment soil feed or treatnent m x percentages.

Physi cal paraneter test results were | ess conclusive, as physical tests perforned on sanple

nol ds are apparently not conpletely representative of actual |arge scal e post-treatnent physica
properties. Differences in heat generation/retention and associated curing processes are
bel i eved to cause observed differences in percent volune change cal cul ations, and nay al so
result in differences between |aboratory and field values of perneability and/or conpressive
strength. Al though tests conducted nmay provide sone insight on the physical characteristics of
poster soil sanples, it should be noted that conditions in the field are likely to be different
than those inplied by nold test results.



APPENDI X D
ASARCO SMELTER SI TE ON-SI TE CONTAI NVENT FACI LI TY EVALUATI ON

<I MG SRC 1095122H>

UNI TED STATES ENVI RONMENTAL PROTECTI ON AGENCY
REG ON 10
1200 Si xth Avenue
Seattl e, Washington 98101

Reply to
Attn of: HW106 FEB 2 4 1995
MVEMORANDUM

SUBJECT: Asarco Snelter Site
On-site Contai nnent
Facility (OCF)

FROM Cat heri ne Massi m no
Seni or RCRA/ Super f und
Techni cal Speci al i st

TO Pi per Peterson
Regi onal Project Manager
SF Managernent - |1

This is in response to your request for assistance in reviewing the inpact of treatnent of
15% of the contami nated soils prior to placement in a landfill at the Asarco Snelter Site in
Taconma, Washi ngton.

An eval uation of potential percolation froman on-site containnment facility (OCF) |ocated
in the central area of the Asarco site as shown on Figure 6-3-6, of Asarco's Snelter Site
January 1993, Renedial Investigation Report (R), was perforned. This evaluation bracketed an
expected design scenario neeting RCRA |andfill standards (hereafter referred to as Scenario
A- OCF CGood Cap and Liner), and a scenario reflective of long-termdeterioration Scenario A of
the OCF (hereafter referred to as Scenario B-OCF Poor Cap and No Liner). Both scenarios
reflected 25 feet of waste and a landfill surface area of 18 acres. This will accommbdate two
(2) feet of contamnated soil in addition to the amount that Asarco had approxi mated on Exhi bit
A5-3-2 Vol une 4- Appendi ces Asarco Tacona Plant Feasibility Study (FS) of its conceptual OCF
desi gn as necessary to accommbdate 240, 000 cubic yards of wastes. This additional tw (2) feet
of waste should allow about a 10% safety factor for waste vol une.

This review was perforned utilizing the Hydrol ogi c Eval uation of Landfill Perfornance
(HELP) nodel Version 3.01 The OCF Good Cap and Liner configuration and |ayers nodeled in this
review are very simlar to the scenario eval uated by Asarco under Appendi x 5-2b of Vol une 4 of
the FS with the following major' exceptions: a) used nodel synthetically generated
precipitation data fromOdynpia, refined to include nonthly precipitation data from
Seattl| e-Tacoma International Airportinstead of 20 years of historic daily precipitation data
from Seattle-Tacoma International Airport, a waste |layer depth of 25 feet versus 30 feet, a
surface area of 18 acres, including OCF |iner and cap conponents versus 10.5 acres, which
including only the contam nated soil, SCS runoff curve nunber was conputed by the nodel, input
of | eakage fraction for the flexible menbrane Iiner (FM.) was replaced by factoring into the
nodel val ues reflective of good quality for pinhole density, installation defects and overall
pl acenent quality, and the nodel was run for 100 years versus 20. The detailed nodel inputs and
outputs can be found in Attachnent 1 to this nenorandum

The najor differences in input values for the two scenarios can found on Table 1. The
| argest difference being the assunption for the Poor Cap and No Liner Scenario B that the
bottomliner has so deteriorated that it is no longer functioning as a |iner and the percol ation
being evaluated is fromthe bottomof the waste. The results of this nodeling are sumarized in
Tabl e 2.



The above HELP nodeling results were utilized to estinate contam nate | oading fromthe OCF
into Commencenent Bay without any pretreatnent of the contam nated soils and with 15% of the
contami nated soils pretreated. Based on this conparison, which is presented in Table 3, the
di fference between the arsenic |l oading fromthe OCF Scenario B (worst case percol ation) of 106
grams per day, when none of the waste is treated versus 15%treated of 90 grans per day, is very

mninal. Based on this evaluation, treatment of 15% of the waste can not be justified. As the
HELP nodel is designed to be a conparative evaluation tool this data is not appropriate for use
in performng an evaluation of the inpact of this |oading to Conmencenent Bay. In addition, it

shoul d be noted that this |oading conparative determ nation did not account for dilution or
absorption in the soil colum of the contam nant during the travel of the percolation out of the
OCF to Commencenent Bay.



TABLE 1

HELP MODEL MAJOR | NPUT VALUE DI FFERENCES BETWEEN SCENARICS A & B

I NPUT VALUES

Hydraul i c
conductivity of

| ow perneability
soil layer in cap

FM

Pi nhol e density
Install ation
defects

Pl acemrent Quality

SCS Runoff Curve #
Maxi num Leaf Area
I ndex

Bottom Li ner System

A OCF GOOD CAP
AND LI NER

1 X 10-7 cm sec

.75 hol es/ acre
2.0 holes/acre

Cood

50. 40 based on a
good stand of grass

3.5 based on a good
stand of grass

Leachate Col | ection
and Renoval System
FML

Low perneability
soi |l |ayer
Leak Detection
Col | ection and
Renoval System
FML
Low perneability
soil |ayer

B. OCF PCOR CAP AND
NO LI NER

1.2 X 10-6 cni sec

1 hol e/ acre
15 hol es/ acre

Poor

74. 40 based on a
poor stand of grass

1.0 based on a poor
stand of grass

No functiona
bottom liner system



TABLE 2
HELP MODELI NG AVERAGE ANNUAL PERCCOLATI ON RESULTS

OCF SCENARI O CUBI C FEET/ YEAR CuUBI C FEET/ DAY
A OCF GOCD CAP .2 0
AND LI NER
B. OCF POCCR CAP 59, 176 162
AND NO LI NER
TABLE # 3

ARSENI C CONTAM NATI ON LQADI NG TO WATERWAY

LOADI NG SCENARI O LOADI NG TO WATERVWAY
( GRAVE/ DAY)

OCF SCENARI O B 106
0% TREATMENT
ARSENI C 23 PPM (TCLP) 1
( UNTREATED)

OCF SCENARI O B 93
15% TREATMENT
ARSENI C 23 PPM (TCLP) 1
( UNTREATED)
ARSENI C > 5.0 PPM (TCLP)
(M NI MUM ACCEPTABLE
TREATVENT)

OCF SCENARI O B 90
15% TREATMENT
ARSENI C 23 PPM (TCLP) 1
( UNTREATED)
ARSENI C . 07 PPM (TCLP)1
(LOWEST TREATMENT LEVEL
ACH EVED)

1. Pilot Scale' Treatability Testing of Plant Site Soils at the
Asarco Tacona Snelter, Decenber 1994.



ATTACHVENT 1
OCP HELP MODEL | NPUTS AND QUTPUTS

HYDROLOG C EVALUATI ON OF LANDFI LL PERFCRVANCE
HELP MCDEL VERSI ON 3. 01 (14 OCTOBER 1994)
DEVELCPED BY ENVI RONVENTAL LABORATCRY
USAE WATERWAYS EXPERI MENT STATI ON
FOR USEPA Rl SK REDUCTI ON ENG NEERI NG LABCRATORY

PRECI PI TATI ON DATA FI LE:
TEMPERATURE DATA FI LE:
SOLAR RADI ATI ON DATA FI LE:
EVAPOTRANSPI RATI ON DATA:
SO L AND DESI GN DATA FI LE:
QUTPUT DATA FI LE:

:\hel p3\asarl. >4
:\ hel p3\ ASAR2. D7
2\ hel p3\ ASAR3. D13
2\ hel p3\ ASAR4. D11
:\hel p3\asar5. D10
:\hel p3\asar 7. QUT

O 0O 0O 0O 0O 0

TI ME: 9:5 DATE: 2/ 23/ 1995

TITLE: ASARCO OCF- GOCD CAP AND LI NER

NOTE: INITIAL MJ STURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COVPUTED AS NEARLY STEADY- STATE VALUES BY THE PROGRAM

LAYER 1

TYPE 1 - VERTI CAL PERCCLATI ON LAYER
MATERI AL TEXTURE NUMBER 4

TH CKNESS = 24.00 I NCHES

PORCSI TY = 0.4370 VA./VQL
FI ELD CAPACI TY = 0.1050 VA./VvQL
W LTI NG PO NT = 0.0470 VA./VQL

INITIAL SO L WATER CONTENT 0.3896 VA./VQL
EFFECTI VE SAT. HYD. COND. 0. 170000002000E- 02 CM SEC
NOTE: SATURATED HYDRAULI C CONDUCTIMI TY | S MULTI PLI ED BY 4. 63

FOR ROOT CHANNELS | N TOP HALF OF EVAPCRATI VE ZONE.



LAYER 2

TYPE 2 - LATERAL DRAI NAGE LAYER
MATERI AL TEXTURE NUMBER 1

TH CKNESS = 12.00 | NCHES

PORCSI TY = 0.4170 VvO./VQL
FI ELD CAPACI TY = 0.0450 VvO./VQL
W LTI NG PO NT = 0.0180 VvO./VQL

INITIAL SO L WATER CONTENT 0.4170 VvO./VQL
EFFECTI VE SAT. HYD. COND. 0. 999999978000E- 02 CM SEC
SLOPE = 15. 00 PERCENT

DRAI NAGE LENGTH 600.0 FEET

LAYER 3

TYPE 4 - FLEXI BLE MEMBRANE LI NER
MATERI AL TEXTURE NUMBER 35

TH CKNESS = 0.04 | NCHES
PORCSI TY = 0.0000 VO./VQL
FI ELD CAPACI TY = 0.0000 VO./VQL
W LTI NG PO NT = 0.0000 VO./VQL
INITIAL SO L WATER CONTENT = 0.0000 VO./VQL
EFFECTI VE SAT. HYD. COND. = 0. 199999996000E- 12 CM SEC
FM. PI NHOLE DENSI TY = 0.75 HOLES/ ACRE
FM. | NSTALLATI ON DEFECTS = 2.00 HOLES/ ACRE
FM. PLACEMENT QUALITY = 3 - GOOD

LAYER 4

TYPE 3 - BARRIER SO L LINER
MATERI AL TEXTURE NUMBER 16

TH CKNESS = 24.00 | NCHES

PORCSI TY = 0.4270 VvO./VQL
FI ELD CAPACI TY = 0.4180 VvO./VQL
W LTI NG PO NT = 0.3670 VvO./VQL
INITIAL SO L WATER CONTENT = 0.4270 VvO./VQL

0. 100000001000E- 06 CM SEC

EFFECTI VE SAT. HYD. COND.

LAYER 5

TYPE 1 - VERTI CAL PERCCLATI ON LAYER
MATERI AL TEXTURE NUMVBER 18

TH CKNESS = 300. 00 | NCHES

PORCSI TY = 0.6710 VvO./VQL
FI ELD CAPACI TY = 0.2920 VvO./VQL
W LTI NG PO NT = 0.0770 VvO./VQL
INITIAL SO L WATER CONTENT = 0.2920 VvO./VQL

EFFECTI VE SAT. HYD. COND. 0. 100000005000E- 02 CM SEC



LAYER 6

TYPE 2 - LATERAL DRAI NAGE LAYER
MATERI AL TEXTURE NUMBER 1

TH CKNESS = 12.00 | NCHES

PORCSI TY = 0.4170 VvO./VQL
FI ELD CAPACI TY = 0.0450 VvO./VQL
W LTI NG PO NT = 0.0180 VvO./VQL

INITIAL SO L WATER CONTENT 0.0451 vO./VQL
EFFECTI VE SAT. HYD. COND. 0. 999999978000E- 02 CM SEC
SLOPE = 1.50 PERCENT

DRAI NAGE LENGTH 600.0 FEET

LAYER 7

TYPE 4 - FLEXI BLE MEMBRANE LI NER
MATERI AL TEXTURE NUMBER 35

TH CKNESS = 0. 06 | NCHES
PORCSI TY = 0.0000 VO./VQL
FI ELD CAPACI TY = 0.0000 VO./VQL
W LTI NG PO NT = 0.0000 VO./VQL
INITIAL SO L WATER CONTENT = 0.0000 VO./VQL
EFFECTI VE SAT. HYD. COND. = 0. 199999996000E- 12 CM SEC
FM. PI NHOLE DENSI TY = 0.75 HOLES/ ACRE
FM. | NSTALLATI ON DEFECTS = 2.00 HOLES/ ACHE
FM. PLACEMENT QUALITY = 3 - GOOD

LAYER 8

TYPE 3 - BARRIER SO L LINER
MATERI AL TEXTURE NUMBER 16

TH CKNESS = 12.00 | NCHES

PORCSI TY = 0.4270 VvO./VQL
FI ELD CAPACI TY = 0.4180 VvO./VQL
W LTI NG PO NT = 0.3670 VvO./VQL
INITIAL SO L WATER CONTENT = 0.4270 VvO./VQL

EFFECTI VE SAT. HYD. COND. 0. 100000001000E- 06 CM SEC

LAYER 9

TYPE 2 - LATERAL DRAI NAGE LAYER
MATERI AL TEXTURE NUMBER 1

TH CKNESS = 12.00 | NCHES

PORCSI TY = 0.4170 VvO./VQL

FI ELD CAPACI TY = 0.0450 VvO./VQL

W LTI NG PO NT = 0.0180 VvO./VQL
INITIAL SO L WATER CONTENT = 0.0450 VvO./VQL
EFFECTI VE SAT. HYD. COND. = 0. 999999978000E- 02 CH SEC

SLOPE = 1.50 PERCENT
DRAI NAGE LENGTH 600.0 FEET



LAYER 10

TYPE 4 - FLEXI BLE MEMBRANE LI NER
MATERI AL TEX NUMBER 35

THI CKNESS = 0. 06 I NCHES

PORCSI TY = 0.0000 VO./VOL
FI ELD CAPACI TY = 0.0000 VO./VOL
W LTI NG PO NT = 0.0000 VO./VOL

0.0000 VO./VOL
0. 199999996000E- 12 CM SEC

INITIAL SO L WATER CONTENT
EFFECTI VE SAT. HYD. COND.

FM. PI NHOLE DENSI TY = 0.75 HOLES/ ACRE
FM. | NSTALLATI ON DEFECTS = 2.00 HOLES/ ACRE
FM. PLACEMENT QUALITY = 3 - GOOD

LAYER 11

TYPE 3 - BARRIER SO L LINER
MATERI AL TEXTURE NUMBER 16

TH CKNESS = 36. 00 | NCHES

PORCSI TY = 0.4270 VvO./VQL
FI ELD CAPACI TY = 0.4180 VvO./VQL
W LTI NG PO NT = 0.3670 VvO./VQL

0.4270 VvO./ VOl
0. 100000001000E- 06 CM SEC

INITIAL SO L WATER CONTENT
EFFECTI VE SAT. HYD. COND.

GENERAL DESI GN AND EVAPORATI VE ZONE DATA

NOTE: SCS RUNCFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SO L DATA BASE USING SO L TEXTURE # 4 WTH A
GOOD STAND OF GRASS, A SURFACE SLOPE CF 15. %
AND A SLOPE LENGTH OF 600. FEET.

SCS RUNCFF CURVE NUMBER = 50. 40

FRACTI ON OF AREA ALLOW NG RUNCFF = 100.0 PERCENT
AREA PRQJIECTED ON HORI ZONTAL PLANE = 18.000 ACRES
EVAPCRATI VE ZONE DEPTH = 24.0 I NCHES
I'NITI AL WATER | N EVAPORATI VE ZONE = 9.350 I NCHES
UPPER LIM T COF EVAPORATI VE STORAGE = 10. 488 I NCHES
LOMER LIMT OF EVAPORATI VE STORAGE = 1.128 I NCHES
I NI TI AL SNOW WATER = 0.000 I NCHES
INITI AL WATER | N LAYER MATERI ALS = 133.780 | NCHES
TOTAL | NI TI AL WATER = 133.780 | NCHES

TOTAL SUBSURFACE | NFLOW = 0.00 I NCHES/ YEAR



EVAPOTRANSPI RATI ON AND WEATHER DATA

NOTE: EVAPOTRANSPI RATI ON DATA WAS OBTAI NED FROM

SEATTLE WASHI NGTON
MAXI MUM LEAF AREA | NDEX = 3.50
START OF GROW NG SEASON (JULI AN DATE) = 126

END OF GROW NG SEASON (JULI AN DATE) = 287

AVERAGE ANNUAL W ND SPEED = 9.10 MPH
AVERAGE 1ST QUARTER RELATIVE HUM DI TY = 75.00 %
AVERAGE 2ND QUARTER RELATIVE HUM DI TY = 69. 00 %
AVERAGE 3RD QUARTER RELATIVE HUM DI TY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUM DI TY = 79.00 %

NOTE: PRECI PI TATI ON DATA WAS SYNTHETI CALLY GENERATED USI NG
CCEFFI CI ENTS FOR QLYMPI A WASH NGTON

NORVAL MEAN MONTHLY PRECI PI TATI ON (| NCHES)

JAN JUL FEB/ AUG VAR/ SEP APR/ OCT MAY/ NOV JUN DEC

NOTE: TEMPERATURE DATA WAS SYNTHETI CALLY GENERATED USI NG
CCEFFI Cl ENTS FOR SEATTLE WASHI NGTON

NORVAL MEAN MONTHLY TEMPERATURE ( DEGREES FAHRENHEI T)

JAN JUL FEB/ AUG VAR/ SEP APR/ OCT MAY/ NOV JUN DEC

39.10 42.80 44. 20 48.70 55. 00 60. 20
64. 80 64. 10 60. 00 52.50 44. 80 41.00

NOTE: SCLAR RADI ATI ON DATA WAS SYNTHETI CALLY GENERATED USI NG
CCEFFI Cl ENTS FOR SEATTLE WASHI NGTON

STATI ON LATI TUDE =  47.25 DEGREES



AVERAGE MONTHLY VALUES I N I NCHES FOR YEARS 1 THROUGH 100

TOTALS 8.48
0.73

STD. DEVIATIONS  2.48

0.55
RUNOFF
TOTALS 0.471
0. 000
STD. DEVIATIONS 1.093
0. 000
EVAPOTRANSPI RATI ON
TOTALS 0. 887
0. 803

STD. DEVIATIONS  0.130
0. 639

LATERAL DRAI NAGE COLLECTED FROM LAYER

5.55
1.17

o

. 096
0. 000

o

. 512
0. 000

1.166
0. 963

0.124
0. 656

TOTALS 6.6818
0.3824
STD. DEVIATIONS  1.3233
0.1023

PERCOLATI ON/ LEAKAGE THROUGH LAYER 4

TOTALS 0. 0009
0. 0000
STD. DEVIATIONS 0. 0003
0. 0000

LATERAL DRAI NAGE COLLECTED FROM LAYER

TOTALS 0. 0003
0. 0003
STD. DEVIATIONS 0. 0001
0. 0001

PERCOLATI ON/ LEAKAGE THROUGH LAYER 8

TOTALS 0. 0000
0. 0000
STD. DEVIATIONS 0. 0000

0. 0000

o O oo

.95
.24

. 62
. 28

. 007
. 000

. 065
. 000

. 109
. 843

. 234
. 896

. 1586
. 0756

. 9991
. 0815

. 0006
. 0000

. 0002
. 0000

. 0004
. 0003

. 0001
. 0000

. 0000
. 0000
. 0000
. 0000

o

o

o

o

cooo

.47
.85

.29
.98

. 000
. 000

. 000
. 000

. 786
. 378

. 561
. 310

. 3013
. 2970

. 9407
. 3890

. 0003
. 0000

. 0001
. 0000

. 0004
. 0002

. 0001
. 0000

. 0000
. 0000

0000

. 0000

o

o

o

o

O O oo

. 83
.17

.92
.42

. 000
. 007

. 000
. 070

. 124
. 854

. 713
. 095

. 6522
. 4738

. 5661
. 3277

. 0002
. 0003

. 0001
. 0002

. 0004
. 0002

. 0001
. 0000

. 0000
. 0000
. 0000
. 0000

o

o

o

o

O O oo

.43
.99

.75
. 67

. 000
. 095

. 000
. 368

. 672
. 781

. 733
. 101

. 8300
. 2597

. 2387
. 3733

. 0001
. 0007

. 0000
. 0003

. 0004
. 0003

. 0001
. 0000

. 0000
. 0000
. 0000
. 0000



LATERAL DRAI NAGE COLLECTED FROM LAYER 9

STD. DEVI ATIONS 0. 0000
0. 0000

PERCOLATI ON/ LEAKAGE THROUGH LAYER 11

0. 0000

. 0000
. 0000

. 0000
. 0000

. 0000
. 0000

. 0000
. 0000

o

o

. 0000
. 0000

. 0000
. 0000

. 0000
. 0000

. 0000
. 0000

0. 0000
0. 0000

0. 0000
0. 0000

0. 0000
0. 0000

0. 0000
0. 0000

o o

o o

. 0000
. 0000

. 0000
. 0000

. 0000
. 0000

. 0000
. 0000

23. 0939
0. 8900

STD. DEVIATIONS 6.7204
0. 2380

DAI LY AVERAGE HEAD ACRCSS LAYER

STD. DEVI ATIONS 0. 0014
0. 0013

DAI LY AVERAGE HEAD ACRCSS LAYER

AVERAGES 0. 0000
0. 0000
STD. DEVIATIONS 0. 0000

0. 0000

. 1436
. 0804

. 6862 15

.3004 O

o

o

. 6914
1817

. 4720
. 1960

. 0096
. 0063

. 0016
. 0010

. 0000
. 0000

. 0000
. 0000

o

o

. 3893
. 6942

. 2647
. 9121

. 0097
. 0056

. 0016
. 0009

. 0000
. 0000

. 0000
. 0000

3. 8451
6.6162

[EEY

. 3175
4. 3865

0. 0093
0. 0053

0. 0015
0. 0009

o

. 0000
0. 0000

o

. 0000
0. 0000

16.

o

o

. 9959
3563

. 5740
. 7256

. 0086
. 0059

. 0014
. 0011

. 0000
. 0000

. 0000
. 0000



AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 100

| NCHES CU. FEET PERCENT

PRECI Pl TATI ON 50. 86 ( 6. 475) 3323272.0 100. 00

RUNCFF 0. 676 ( 1.5808) 44185. 56 1. 330

EVAPOTRANSPI RATI ON 18. 367 ( 1.9076) 1200101. 62 36. 112

LATERAL DRAI NAGE COLLECTED 31.83005 (  4.97177) 2079775.620  62.58217
FROM LAYER 2

PERCOLATI ON/ LEAKAGE THROUGH 0.00395 (  -.00083) 257. 638 0. 00776
FROM LAYER 4

AVERAGE HEAD ACRCSS TCP 8. 312 ( 1.829)
OF LAYER 4

LATERAL DRAI NAGE COLLECTED 0.00392 (  0.00062) 255. 990 0. 00770
FROM LAYER 6

PERCOLATI ON/ LEAKAGE THROUGH 0.00001 (  0.00000) 0.575 0. 00002
FROM LAYER 8

AVERAGE HEAD ACRCSS TCP 0. 008 ( 0.001)
OF LAYER 8

LATERAL DRAI NAGE COLLECTED 0.00001 (  0.00000) 0. 409 0. 00001
FROM LAYER 9

PERCOLATI ON/ LEAKAGE THROUGH 0.00000 (  0.00000) 0.164 0. 00000
FROM LAYER 11

AVERAGE HEAD ACRCSS TCP 0. 000 ( 0.000)

OF LAYER 11

CHANGE | N WATER STCRAGE -0.016 ( 2.8735) -1048. 51 -0.032



(1 NCHES) (CU. FT.)
PRECI PI TATI ON a1 275081, 406
RUNCFF 2.375 155191. 7810
DRAI NAGE COLLECTED FROM LAYER 2 0. 32559 21273. 99410
PERCOLATI ON/ LEAKAGE THROUGH LAYER 4 0. 000046 2.98295
AVERAGE HEAD ACROSS LAYER 4 36. 000

DRAI NAGE COLLECTED FROM LAYER 6 0. 00002 1. 23588
PERCOLATI ON' LEAKAGE THROUGH LAYER 8 0. 000000 0. 00233
AVERAGE HEAD ACROSS LAYER 8 0.013

DRAI NAGE COLLECTED FROM LAYER 9 0. 00000 0. 00145
PERCOLATI ON' LEAKAGE THROUGH LAYER 11 0. 000000 0. 00045
AVERAGE HEAD ACROSS LAYER 11 0. 000

SNOW WATER 5.93 387674. 5310
MAXI MUM VEG SO L WATER (VOL/ VL) 0. 4370

M N MUM VEG SO L WATER (VOL/ VQL) 0.0371



FI NAL WATER STORAGE AT END OF YEAR 100

LAYER (1 NCHES) (VOL/ VL)
1 7.7436 0.3226
2 5. 0039 0. 4170
3 0. 0000 0. 0000
4 10. 2480 0. 4270
5 87. 6000 0. 2920
6 0.5435 0. 0453
7 0. 0000 0. 0000
8 5. 1240 0. 4270
9 0. 5400 0. 0450

10 0. 0000 0. 0000
11 15. 3720 0. 4270

SNOW WATER 0. 000



HYDROLOG C EVALUATI ON OF LANDFI LL PERFORVANCE
HELP MCDELVERSI ON 3. 01 (14 OCTOBER 1994)
DEVELCPED BY ENVI RONVENTAL LABCORATCRY
USAE WATERWAYS EXPERI MENT STATI ON
FOR USEPA Rl SK REDUCTI ON ENG NEERI NG LABCRATORY

PRECI Pl TATI ON DATA FI LE: c:\hel p3\asarl. 4
TEMPERATURE DATA FI LE: c:\ hel p3\ ASAR2. D7
SCLAR RADI ATI ON DATA FI LE: c:\ hel p3\ ASAR3. D13
EVAPOTRANSPI RATI ON DATA: c:\ hel p3\ ASAR4. D11
SO L AND DESI G\ DATAFI LE: c:\ hel p3\ asar 10. D10
QUTPUT DATA FI LE: c:\hel p3\asar11. QUT
TIME:  12:23 DATE: 2/ 23/ 1995
TITLE: ASAR OCF POOR CAP AND NO LI NER
NOTE: |INITIAL MJ STURE CONTENT OF THE LAYERS AND SNOW WATER WVEERE

COVPUTED AS NEARLY STEADY- STATE VALUES BY THE PROGRAM

TYPE 1 -

LAYER 1

VERT!I CAL PERCOLATI ON LAYER

MATERI AL TEXTURE NUMBER 4

THI CKNESS
PORCSI TY

FI ELD CAPACI TY
WLTING PO NT

INITIAL SO L WATER CONTENT =
EFFECTI VE SAT. HYD. COND. =

I NCHES

VQL/ VOL

VQL/ VOL
0.0470 VO./VQL
0.3946 VO./VQL

0. 170000002000E- 02 CM SEC

= 24.00
= 0. 4370
0. 1050

NOTE:  SATURATED HYDRAULI C CONDUCTIVITY |'S MIULTI PLI ED BY 1.80
FOR ROOT CHANNELS I N TCP HALF OF EVAPORATI VE ZONE.
LAYER 2
TYPE 2 - LATERAL DRAI NAGE LAYER
MATERI AL TEXTURE NUMBER 1
THI CKNESS = 12. 00 I NCHES
PORCSI TY = 0.4170 VO./VQL
FI ELD CAPACI TY 0. 0450 VO./VvQL
WLTING PO NT 0.0180 VO./VvQL
INITIAL SO L WATER CONTENT 0.4170 VO./VQL
EFFECTI VE SAT. HYD. COND. = 0.999999978000E- 02 CM SEC
SLCPE = 15. 00 PERCENT
DRAI NAGE LENGTH = 600. 0 FEET



LAYER 3

TYPE 4 - FLEXI BLE MEMBRANE LI NER
MATERI AL TEXTURE NUMBER 35

TH CKNESS = 0.04 I NCHES
PORCSI TY = 0. 0000 VO./VQL

FI ELD CAPACI TY = 0. 0000 VO./VQL

W LTI NG PO NT = 0. 0000 VO./VQL
INITIAL SO L WATER CONTENT = 0. 0000 VO./VQL
EFFECTI VE SAT. HYD. COND. = 0.199999996000E-12 CM SEC
FM. PI NHOLE DENSI TY = 1.00 HOLES/ ACRE
FM. | NSTALLATI ON DEFECTS = 15. 00 HOLES/ ACRE

4 - POCR

FM. PLACEMENT QUALITY

LAYER 4

TYPE 3 - BARRIER SO L LINER
MATERI AL TEXTURE NUMBER 28

TH CKNESS = 24.00 I NCHES

PORCSI TY = 0.4520 VO./VQL
FI ELD CAPACI TY = 0.4110 VO./VQL
W LTI NG PO NT = 0.3110 VO./VQL
INITIAL SO L WATER CONTENT = 0.4520 VO./VQL

0. 120000004000E- 05 CM SEC

EFFECTI VE SAT. HYD. COND.

LAYER 5

TYPE 1 - VERTI CAL PERCCLATI ON LAYER
MATERI AL TEXTURE NUMVBER 18

TH CKNESS = 300. 00 I NCHES

PORCSI TY = 0.6710 VO./VQL
FI ELD CAPACI TY = 0.2920 VO./VQL
W LTI NG PO NT = 0.0770 VO./ VOl
INITIAL SO L WATER CONTENT = 0.2585 VO./VQL

EFFECTI VE SAT. HYD. COND. 0. 100000005000E- 02 CM SEC

GENERAL DESI GN AND EVAPCRATI VE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COWPUTED FROM DEFAULT
SO L DATA BASE USING SO L TEXTURE # 4 WTH A
POOR STAND OF GRASS, A SURFACE SLCPE OF 15. %
AND A SLOPE LENGTH OF 600. FEET.

SCS RUNCFF CURVE NUMBER = 74. 40

FRACTI ON OF AREA ALLOW NG RUNCFF = 100.0 PERCENT
AREA PRQJIECTED ON HORI ZONTAL PLANE = 18. 000 ACRES
EVAPCRATI VE ZONE DEPTH = 24.0 I NCHES
I'NITI AL WATER | N EVAPCRATI VE ZONE = 9.472 | NCHES
UPPER LIM T OF EVAPCORATI VE STCRACE = 10. 488 | NCHES
LOMER LIMT OF EVAPCRATI VE STORACE = 1.128 | NCHES
I NI TI AL SNOW WATER = 0. 000 | NCHES
INITI AL WATER | N LAYER MATERI ALS = 102. 873 | NCHES
TOTAL | NI TI AL WATER = 102. 873 | NCHES

TOTAL SUBSURFACE | NFLOW = 0.00 | NCHES/ YEAR



EVAPOTRANSPI RATI ON AND WEATHER DATA

NOTE: EVAPOTRANSPI RATI ON DATA WAS OBTAI NED FROM
SEATTLE WASHI NGTON
MAXI MUM LEAF AREA | NDEX = 1.00
START OF GROW NG SEASON (JULI AN DATE) = 126

END OF GROW NG SEASON (JULI AN DATE) = 287

AVERAGE ANNUAL W ND SPEED = 9.10 MPH
AVERAGE 1ST QUARTER RELATIVE HUMDITY = 75.00 %
AVERAGE 2ND QUARTER RELATIVE HUMDITY = 69.00 %
AVERAGE 3RD QUARTER RELATIVE HUMDITY = 70.00 %
AVERAGE 4TH QUARTER RELATIVE HUMDITY = 79.00 %

NOTE: PRECI PI TATI ON DATA WAS SYNTHETI CALLY GENERATED USI NG
CCEFFI CI ENTS FOR QLYMPI A WASHI NGTON

NORVAL MEAN MONTHLY PRECI PI TATI ON (| NCHES)

JAN JUL FEB/ AUG VAR/ SEP APR/ OCT MAY/ NOV JUN DEC
8. 50 5.77 4. 85 3.13 1.85 1.44
0.76 1.34 2.36 4.68 7.58 8.70

NOTE: TEMPERATURE DATA WAS SYNTHETI CALLY GENERATED USI NG
CCEFFI Cl ENTS FOR SEATTLE WASHI NGTON

NORVAL MEAN MONTHLY TEMPERATURE ( DEGREES FAHRENHEI T)

JAN JUL FEB/ AUG MAR/ SEP APR/ CCT MAY/ NOV JUN DEC
39. 10 42.80 44. 20 48.70 55. 00 60. 20
64. 80 64. 10 60. 00 52.50 44. 80 41. 00

NOTE: SCLAR RADI ATI ON DATA WAS SYNTHETI CALLY GENERATED USI NG
CCEFFI Cl ENTS FOR SEATTLE WASHI NGTON

STATI ON LATI TUDE = 47. 25 DEGREES



AVERAGE MONTHLY VALUES IN | NCHES FOR YEARS

TOTALS 8.48
0.73

STD. DEVIATIONS  2.48

0.55

RUNOFF
TOTALS 0.759
0. 000

STD. DEVIATIONS  1.248

0. 000

EVAPOTRANSPI RATI ON
TOTALS 0. 905
1.830

STD. DEVIATIONS 0.135

0. 594
LATERAL DRAI NAGE COLLECTED
TOTALS 6. 0866

0. 4098

STD. DEVIATIONS  0.8787
0. 1305

PERCOLATI ON/ LEAKAGE THROUGH LAYER 4

TOTALS 0.1734
0. 0091
STD. DEVIATIONS 0. 0541
0. 0026

PERCOLATI ON/ LEAKAGE THROUGH LAYER 5

TOTALS 0. 0976
0. 0589
STD. DEVIATIONS 0. 0579

0. 0626

5.55 4
1.17 2
1.86 1
0.91 1
0.211 0
0.001 0
0.611 0
0. 007 0
1.192 2
0. 946 1
0.128 0
0. 625 0
FROM LAYER 2
5.2809 5
0.3022 O
0.8563 O
0.0716 O
0.1474 O
0.0069 O
0.0446 O
0.0015 O
0.0942 O
0.0809 O
0.0490 O
0.0486 O

.95
.24

.62
. 28

. 020
. 000

. 074
. 001

. 135
. 840

239

. 784

. 0379
. 1549

. 9630
. 0932

. 1187
. 0038

. 0434
. 0019

. 0939
. 0830

. 0554
. 0411

©

o

o

1 THROQUGH 100

.47
.85

.29
.98

. 000
. 016

. 002
. 042

. 799
. 417

562

. 311

. 2242
. 3263

. 9714
. 3827

. 0632
. 0070

. 0246
. 0074

. 0696
. 0849

. 0556
. 0407

[EnY

o

o

o

. 83
.17

.92
.42

. 000
. 102

. 000
. 245

. 971
. 896

. 723
. 093

. 5906
. 3414

. 5746
. 2727

. 0312
. 0476

. 0103
. 0299

. 0424
. 0807

. 0645
. 0376

[EEY

o

o

o

.43
.99

.75
. 67

. 000
. 268

. 000
. 489

. 667
. 804

. 655
. 102

. 6625
. 9313

. 2241
. 1089

. 0140
. 1189

. 0043
. 0479

. 0366
. 0828

. 0646
. 0373



AVERAGES 22.9199 21.7227 15.5777 8.2423 3.7024 1.5931
0.9538 0.7033 0.3726 0.7612 6.1819 15.6073

STD. DEVIATIONS 7.4144 6.8048 5.9889 3.4758 1.3393 0. 5390
0.3036 0.1667 0.2241 0.8942 4.1311 6.6014

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 100

| NCHES CU. FEET PERCENT
PRECI Pl TATI ON 50. 86 ( 6.475) 3323272.0 100. 00
RUNCFF 1.377  ( 1.8037) 89991. 96 2.708
EVAPOTRANSP| RATI ON 18.403  ( 1.8619 ) 1202469. 50 36. 183
LATERAL DRAI NAGE COLLECTED  30.34872 (  4.43701) 1982985. 250 59. 66967
FROM LAYER 2
PERCOLATI OV LEAKAGE THROUGH  0.74124 (  0.16771) 45432. 398 1. 45737
FROM LAYER 4
AVERAGE HEAD ACRCSS TCP 8.195 (  1.963)
OF LAYER 4
PERCOLATI OV LEAKAGE THROUGH  0.90567 (  0.58497) 59176. 180 1. 78066
FROM LAYER 5

CHANGE | N WATER STCRAGE -0.174 ( 2.9367) -11351. 36 -0.342



PEAK DAILY VALUES FOR YEARS 1 THROUGH 100

(1 NCHES) (CU. FT.)
PRECI PI TATI ON a2 275081, 406
RUNCFF 2.396 156543. 9220
DRAI NAGE COLLECTED FROM LAYER 2 0. 24520 16021. 60160
PERCOLATI ON/ LEAKAGE THROUGH LAYER 4 0. 008608 562. 45880
AVERAGE HEAD ACROSS LAYER 4 35.941
PERCOLATI ON' LEAKAGE THROUGH LAYER 5 0. 021394 1397. 89368
SNOW WATER 5.93 387674. 5310
MAXI MUM VEG SO L WATER (VOL/ VL) 0. 4370

M N MUM VEG SO L WATER (VOL/ VQL) 0. 0406



FI NAL WATER STORAGE AT END CF YEAR 100

LAYER (1 NCHES) (VOL/ VaL)
1 8. 5417 0. 3559
2 5. 0039 0. 4170
3 0. 0000 0. 0000
4 10. 8480 0. 4520
5 61. 1068 0. 2037

SNOW WATER 0. 000



APPENDI X E
STATE DEPARTMENT COF ECOLOGY' S CONCURRENCE LETTER

<I M5 SRC 1095122| >
STATE OF WASHI NGTON
DEPARTMENT COF ECOLOGY

P.O Box 47600 ! O ynpia, Washington 95504-7600 ! (206) 407-6000 ! TDD Only (Hearing I npaired)
(206) 407- 6006

March 22, 1995

M. Randy Smith
US EPA Region X
1200 Si xth Avenue
Seattle, WA 98101

Dear M. Smth:
Re: Record of Decision for the Asarco Tacoma Snelter Facility

The State of Washington concurs with the sel ected renedy and phased approach described in

this Record of Decision for the Asarco Tacona Smelter facility. The conbination of neasures to
excavate and consolidate the nore highly contam nated soils and debris in a containnent facility
with design equivalent to federal hazardous waste di sposal standards, to cap the entire site,
and to provide certain site restrictions is appropriate and protective agai nst exposure to such
soi | s.

The current ROD provides for neasures to divert surface waters fromcontact w th contam nants,
however, the RCOD provides for additional renedial nmeasures to be taken on surface water, shoul d
such further neasure be necessary. The current RODis an interimaction for ground water.

Final ground water remediation will be addressed in a separate, second-phase ROD that will be
prepared after the inpacts of the soils actions and water diversion neasures have been

eval uated. This approach and the selected renedy are deened to be in conpliance with the
environnental |aws and regul ati ons of the state.

If you have any questions, please contact Bruce Cochran at (360)407-7227.

Si ncerely,

<I M5 SRC 1095122J>

Mary E. Burg, Program Manager
Toxi cs O eanup Program

VEB: gj

cc: Bruce Cochran, Ecol ogy



APPENDI X F
ADM NI STRATI VE RECORD | NDEX

Due to its large size,
the adm nistrative record index is not included
but may be obtained fromthe Region.



